tHE -ENGHWEER 


AUGUST 1, 1952 


Management Training in the Building Industry 


THE educational facilities available for train- 
ing employees in the building industry for mana- 
gerial and supervisory posts form the subject 
of a report presented to the Minister of Works 
by the Building Apprenticeship and Training 
Council. It is entitled “ Building: Training 
for Management,” and is published by H.M. 
Stationery Office, price 6d. The report examines 
university studies in building, full-time and part- 
time courses for National Diplomas, and courses 
in management and foremanship. It thus 
implements the recommendations made to the 
Minister of Works in two reports : one by the 
Working Party on Building, that the provision 
of higher educational facilities should be studied 
further ; the other by the Building Industry 
Productivity Team, that existing arrangements 
should be reviewed. The report recommends 
that employers should make it known that both 
technical and administrative training and prac- 
tical experience are considered when making 
appointments to technical and administrative 
positions. It advises that employers’ organisa- 
tions should ensure the widest possible under- 
standing among their members as to the best 
way in which students from University Degree 
and National Diploma courses can enter the 
industry, and should give due weight to the 
Licentiateship and Associateship of the Institute 
of Builders qualification when making appoint- 
ments to the higher technical and administrative 
posts. Elsewhere it suggests that full support 
be given by the industry to the existing arrange- 
ments of local education authorities for courses 
in general foremanship training. 


The Institute of Welding 


At the annual general meeting of the Institute 
of Welding, which was held in London last 
week, Mr. A. Robert Jenkins, J.P., was installed 
as president for the year 1952/53, in succession 
to Mr. Howard J. Thompson. Mr. Jenkins, 
who is the deputy managing director of Robert 
Jenkins and Co., Ltd., received his technical 
training at Sheffield University and his practical 
training as a pupil apprentice with W. H. Allen, 
Sons and Co., Ltd., of Bedford. In 1931 he 
entered the family business at Rotherham as plant 
maintenance engineer and later took charge of 
the works progress department. After about 
three years he became works manager and was 
appointed a director of the company, and in 
1946, as works director, was responsible for the 
production and technical side of the works. Mr. 
Jenkins has visited factories in Sweden, Germany 
and the U.S.A. and again visited the United 
States in 1950, as a member of the specialist 
Productivity Team on Welding. He is a member 
of the council of the British Weiding Research 
Association and is a founder-member and presi- 
dent of the Sheffield branch of the Institute. 
In addition he serves on committees in Sheffield 
and Rotherham and has been president of the 
Chamber of Commerce of Rotherham since 
1936. Mr. H. B. Fergusson, who is a director 
of G. A. Harvey and Co. (London), Ltd., and 
has been connected with railway construction 
and other engineering projects in Canada, 
Spain, South America and Russia, was elected 
vice-president. 


Progress of Guided Rockets 


Last Sunday the Minister of Supply, Mr. 
Duncan Sandys, and the Secretary of State for 
Air, Lord De L’Isle, attended some guided 
rocket firing trials at the Ministry of Supply 
experimental establishment at Aberporth. Much 
speculation had ‘hitherto attended the progress 
which had been made in this highly secret arma- 


ment and the Minister disclosed that more than 
100 firms were now actively engaged on this 
enterprise, which he referred to as a “new 
industry—the guided rocket industry.” Mr. 
Sandys stated that as some of the most complex 
scientific problems had now been solved we were 
“within measurable distance of putting these 
fantastic weapons into production.” His refer- 
ences to the performance of these guided rockets 
indicated that they were capable of speeds in 
excess of 2000 m.p.h. and of attaining heights 
far greater than those of which bomber aircraft 
would be capable for many years. Furthermore, 
once launched they were capable of carrying 
out interceptions independently with their own 
devices, for which purpose they were endowed 
with four or five times the degree of manceuvr- 
ability of a fighter aircraft. Basic research on 
these weapons, the Minister continued, had been 
mostly done by the Government’s experimental 
establishments, the results of which had been 
made available to selected firms for the purpose 
of developing specific rocket weapons. 


Mines Electrical Report, 1950 


THE report of Her Majesty’s Principal Electrical 
Inspéctor of Mines for the year 1950 has 
now been published. The report presents an 
analysis of the accidents and dangerous occur- 
rences associated with the use of electricity in 
surface and underground workings. A number 
of tables are included which indicate the locality, 
the nature of the accident, contributory causes 
and the appliances involved, whilst a further 
table is reproduced to enable a comparison of 
these incidents with former years. Altogether, 
five persons suffered fatal injuries from electrical 
causes either directly or indirectly, involving 
four separate accidents, and sixty-seven persons 
ewere seriously injured as a result of fifty-nine 
separate accidents. As a result of at least one 
fatal accident attention was focused on a num- 
ber of undesirable features associated with old- 
type switchboards. The general regulation 
requirements cannot readily be met, the report 
states, because no provision is made for earthing 
the outgoing feeder and there is really no safe 
way of ensuring safety to even authorised per- 
sonnel ; the only remedy being the installation 
of modern switchgear. Several other both fatal 
and non-fatal accidents involved coal cutting 
machines. In these cases the flexible cable 
through various causes became damaged after 
contact with the moving cutter picks. Points 
arising from these cases were stated to be the 
necessity of using screened flexible cable and the 
installation of leakage protection. The value 
of Neoprene fire resisting sheathing in preventing 
at least two more fires from spreading is noted. 
Other analyses suggested that certain automatic 
trip switches were not functioning in the relief 
of overload current and the manufacturers 
concerned were informed. 


Road Traffic Census 


THE report of the national traffic census 
taken in 1950 by the Ministry of Transport was 
published on Tuesday last. Observations at 
270 traffic points were taken in order to ensure 
that the varied nature of traffic density through- 
out the country was properly represented. The 
report shows that of an increase of 7 per cent in the 
volume of motor vehicles on British main roads 
compared with the census of 1938, most was due 
to increases in the number of goods vehicles. The 
comparison also reveals that private motor- 
cars are 12 per cent, horse-drawn traffic 72 per 
cent, and pedal cycles 32 per cent below the 1938 
figure, whilst motor-cycles are 19 per cent higher. 
The increase in mechanically propelled vehicles 


was greater in Wales than in Great Britain as a 
whole and smaller in Scotland, although goods 
traffic on Class II roads in Scotland appeared to 
have doubled. It is pointed out, however, that 
sampling points in Scotland and Wales were 
fewer. Of day to day variations in traffic den- 
sity the report indicates that apart from roads 
leading to holiday resorts, traffic was 17 per cent 
higher on Saturday and 14 per cent below the 
average on Sundays. The highest hourly den- 
sity occurred between 5 p.m. and 6 p.m., except in 
agricultural areas, where the peak traffic occurred 
between 11 a.m. and noon. References to acci- 
dents reveals that motor-cycles which represent 
only 6-6 per cent of all traffic, were involved in 
18-2 per cent of the accidents, and cycles, 16-2 
per cent of all traffic, were involved in 22-6 
per cent of the accidents. The report also men- 
tions the sharp rise in accidents which occurred 
between 10 p.m. and 11 p.m. during the closing 
of public places of entertainment. 


Licensing of Bus Services 


THE Minister of Transport announced in the 
House of Commons last Monday that, as fore- 
shadowed in the recent White Paper on Trans- 
part Policy, he had set up a committee with the 
following terms of reference: “In the light of 
present day conditions to enquire into the opera- 
tion of the provisions of the Road Traffic Act, 
1930, relating to the licensing of public road 
passenger services, and to make recommenda- 
tions.”” The chairman of the committee is Mr. 
G. A. Thesiger, Q.C., Recorder of Hastings, 
and other members who have expressed their 
willingness to serve are Alderman R. F. Lyne, 
Sir Ronald Matthews, M.Inst.T., Mr. W. D. 
Reid, Mr. F. J. Speight, Mr. Arthur E. Tiffin, 
and Mr. F. Williamson. 


Research in British Industry 


THe Federation of British Industries has 
published this week a survey of research and 
development work carried out by British industry 
in the year 1950-51. The survey, which has been 
prepared by the Federation’s industrial research 
committee, is based on returns made by 301 
firms, each spending not less than £2000 a year 
on research work. It states that, together, these 
firms expended nearly £24,000,000 on research 
during the year under review, a figure which sug- 
gests an increase of about 50 per cent compared 
with 1945-46, when the last such survey was 
made. The 301 firms, from whose returns the 
survey has been prepared, employ about 31,000 
people on full-time research and development 
work. In addition, and particularly in the 
engineering industry, the survey remarks, persons 
normally engaged on production may be trans- 
ferred 1o development work for short periods. 
Their number is not ascertainable, nor is it 
certain that the cost involved is charged to a 
research and development account. Of the 
31,000 people referred to above, about 8500 
possess a university degree or equivalent qualifi- 
cation. According to the survey, chemists are 
still the most numerous among qualified research 
staff, though. the increase in their number since 
1945-46, shown as 25 per cent, has not been as 
marked as that of engineers, which is stated to 
have been 82 per cent. The ratio of unqualified 
to qualified research staff is normally 2 or 2°5 
to 1. It is exceptionally high—5-2 to 1—in light 
electrical engineering, but apart from that, the 
survey does not show any significant increase on 
the 1945-46 figures, except in the aeronautical 
and automobile industries. Another interesting 
point brought out in the survey is that, in the 
case of 249 firms, the total floor space of the 
research and development departments has 
increased by 54 per cent since 1946. 
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THE ENGINEER 


Delaware Memorial Bridge, U.S.A. 


No. I 


This road bridge stretches across the Delaware River close to its mouth. It is the 
sixth largest suspension bridge in the world with a central span of 2150ft, side spans 
of 1500ft, five truss spans totalling 1698ft, and twenty approach girder spans on 
one shore and three truss spans, totalling 1019ft, and fifteen other approach spans 
on the other shore. Its erection is here described. 


HE Delaware Memorial Bridge—Fig. 5 

—was dedicated by the Governors of the 
States of Delaware 2nd New Jersey on 
August 15th, 1951 and was subsequently 
opened to general traffic. Erected as a monu- 
ment to the members of the armed forces from 
Delaware and New Jersey who were killed 
during the last war, the four-lane span over 
the Delaware River has accelerated vehicular 
traffic between New York, Washington and 
the South by eliminating the New Castle- 
Pennsville ferry. The ferry has been a serious 
traffic bottleneck which in the past had 
created bumper-to-bumper automobile lines 
as long as 4 miles on both sides of the river. 
The 2-mile long bridge, crossing a mile of 
water, joins Deep Water Point near Penns- 
ville, New Jersey, with Pigeon Point, midway 
between Wilmington and New Castle, Dela- 
ware—Fig. 6. On the New Jersey side the 
bridge carries traffic from U.S. Highway 130 
immediately, and later will serve as the 
southern terminus of the New Jersey turn- 
pike. On the Delaware side the bridge 
connects with U.S. Highway 40, the route to 


Baltimore and Washington; and U.S. 
Highway 13, the duPont highway running 
south through Delaware. With a clear centre 
span of 2150ft and two side spans of 750ft, 
the Delaware Memorial Bridge is the sixth 
longest suspension bridge in the world. It is 
exceeded in length of centre span only by the 
Golden Gate bridge at San Francisco (4200ft), 
the George Washington bridge in New York 
(3500ft), the Tacoma Narrows bridge in 
Washington (2800ft), the San Francisco- 
Oakland Bay bridge (2310ft), and the Bronx- 
Whitestone bridge in New York (2300ft). 
Even though there has been a great demand 
for the bridge, its construction had been 
delayed primarily by the extraordinary cost 
of the project due to the width of the river, 
the relatively difficult construction con- 
ditions, and the severe requirements for navi- 
gation clearances. Within the past twenty- 


five years numerous attempts have been made 
to provide a highway crossing in the vicinity, 
either as a bridge or as a tunnel. Together 
with the project cost, the major obstacle con- 
fronting progress was the uncertainty which 
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existed within governmental authority as to 
what would constitute suitable navigation 
clearances and arrangements. It was not 
until the State of Delaware itself sponsored 
the project, as the result of persistent public 
demand for its construction, that real pro- 
gress was effected. Legislation by the State 
of Delaware in 1939 authorised its State 
Highway Department to investigate the con- 
struction of a highway crossing over the 
Delaware River, and since that time progress 
has been consistent, except during the period 
of the last war. 

In 1946 a Congressional franchise was 
obtained for the construction of the bridge, 
subject to navigation clearances to be 
approved by the Secretary of War and the 
Secretary of the Navy. A public hearing was 
held in Wilmington in November, 1946, by a 
Joint Army and Navy Board duly appointed 
to consider the application of the State of 
Delaware for a War Department permit to 
construct the Delaware Memorial Bridge. 
As a result of this hearing and subsequent 
meetings between State representatives and 
the members of the Board, a formal permit 
for the construction of the bridge was issued 
to the State in March, 1947. This permit 
stipulated a horizontal clearance between 
fender lines of 2000ft as measured normal 
to the centre line of channel, with a vertical 
underclearance of 175ft above mean high 
water for a channel width of 1500ft. It was 
further required that substantial fenders 
should be provided around the two central 
river piers for the protection. of boats in the 
event of collision with these piers. These 
requirements were met through the construc- 
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tion of a suspension bridge having a main 
span of 2150ft between centres of tower piers, 
with approach gradients providing the neces- 
sary vertical clearance above the channel. 
The bridge is situated about 2 miles north 
of the former ferry route—Fig. 7. The 
adoption of this particular site was influenced 
to some extent by the favourable channel 
width at this point. For a considerable dis- 
tance upstream the river is generally wider ; 
downstream the banks spread rapidly into 
the Delaware Bay. The distance between 
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ordinary embankment construction, covering 
a distance of approximately 2700ft. On the 
Delaware side the approach construction west 
of the abutment includes an overhead struc- 
ture across the tracks of the Pennsylvania 
Railroad, and a grade separation structure 
over New Castle Avenue. A plaza and other 
necessary facilities for the collection of tolls 
are situated on the Delaware approach. 


THE SUBSTRUCTURE 


Logs of typical borings, indicating the 
general character of 
the foundation strata, 
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are shown in the ac- 
companying diagram 
Fig. 8. On the basis 
of these borings it 
was decided originally 
to found the west 
anchorage approxi- 
mately at Elevation 
—96, the west tower 
pier at Elevation —87, 
the east tower pier at 
Elevation —112, and 
the east anchorage at 
ai Elevation —70. Initi- 

fe ®S ally, all four founda- 
tions had been de- 
signed to be con- 
structed by means of 
dredging in open 
caissons. However, in 
view of a shortage of 
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at the time of construc- 
tion, the contractor 
was given permission 
to construct the east 
anchorage foundation, 
which is situated in 
comparatively shallow 
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Fig. 6—Location of the Delaware Memorial Bridge 


bank lines at the bridge site is approximately 
6600ft. Both physically and strategically the 
site was considered to be the most advan- 
tageous to be had in the lower reaches of the 
Delaware River. The length of the bridge 
proper, between end abutments, is 10,765ft, 
made up as follows :— 








River Spans 
Suspension bridge : Feet Feet 
Centre span 2, 150 -00 
End spans—two at 750ft . oo ee. ale 500 -00 
Anchorage—two at 129 -25ft . wie. tue. Soke 1388 “50 
3,908 -50 
Truss spans : 
Delaware side—five eee 1,698 -25 
New Jersey side—three spans ... ... ... 1,018 -95 
———_ 2,717 20 
Total river spans 6,625 -70 
Delaware approach : 
Twenty girderspans... ... 0 ... ... ss 2,071 -33 
New Jersey approach : 
Two truss spans a ee 679 -30 
Thirteen girder spans 1,388 -67 
2,067 -97 
Total length of seid pimene to 
abutment ... . 10,765 -CO 


East of the bridge ‘the connection to U.S. 
Highway 130 on the New Jersey shore is of 


As the main contractor 
for the substructure 
work, the Merritt- 
Chapman and Scott Corporation, of New 
York, was responsible for the construction of 
both anchorage piers, the two tower piers and 
of the six river approach piers, and a review 
of the more important operations involved in 
this work was presented by Mr. C. H. Cotter, 
the former president of that company, at the 
1950 annual meeting of the American Society 
of Civil Engineers at Chicago. The two out- 
standing aspects of the substructure work 
were the construction of the exceptionally 
large caisson for the west anchorage pier and 
the continuous pour, during a period of 1774 
hours, of the tremie concrete seal for the east 
anchorage pier. 


THE West ANCHORAGE 


The caisson for the west anchorage pier— 
Figs. 3 and 9—is 95ft wide and 221ft long and 
has sixty wells, 15ft in diameter, arranged in 
five rows of twelve wells each. The consider- 
able size of this caisson led to certain problems 
of off-site construction and on-site mooring 
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and placement. The cutting edge, 13ft high 
with outside box girder walls, 4ft thick, and in- 
side stiffening box girder diaphragms, 2ft 9in 
thick, was built on slipways at the Camden, 
New Jersey, yard of the New York Shipbuild- 
ing Corporation. Launched from slipways, 
the cutting edge was then towed to a pier at 
Philadelphia, where its sides were built up to 
a height of 34ft 6in. From there it was moved 
by tugboat down the Delaware River to the 
bridge site. 

Positioning difficulties were expected be- 
cause the large caisson had to be sunk broad- 
side to the Delaware’s tidal currents. There- 
fore, before the caisson arrived, four 30ft 
diameter sand islands were built, two up- 
stream of the site and two downstream. On 
the shore side of the rectangle formed by the 
four sand islands two steel-pile dolphins 
were driven. The caisson was shunted into 
this three-sided guide pen at slack tide and 
locked in position by driving two more 
dolphins on the channel side of the site. 
Fender systems built inside the pen allowed 
4ft leeway for final positioning during sinking. 
Approximately at Elevation —20 concrete 
was poured between the five rows of wells. 
Exact position was maintained throughout 
the sinking operation by triangulation from 
riverside stations set up at the start of the 
project. Once on the bottom, the caisson was 
progressively sunk to the designed elevation 
by mucking through the sixty 15ft wells with 
clamshell cranes and by adding concrete 
between the wells as the caisson sank. The 
watertight outer steel plate walls were built 
up during sinking operations until the overall 
height of the caisson was 106ft. 

The river bottom at the west anchorage was 
found to be mostly hard clay. Sharp-toothed 
heavy digging buckets were required for the 
dredging, and high-pressure rotary water jets 
frequently had to be employed to loosen the 
clay between the wells. These jets were made 
up of a 12in vertical pipe leading to twin 4in 
horizontal distributor pipes fitted with 14in 
diameter nozzles, which produced a water 
pressure of 350 Ib per square inch. Horizontal 
struts fitted at intervals along the length of 
the vertical 12in pipe kept the jet centred in 
the well. Clay loosened by the jet action was 
removed by an air lift system. After the 
caisson had been founded a tremie seal was 
placed inside the cutting edge chamber and 
inside the wells to a height of 15ft above the 
cutting edge. The channel side row of five 
wells was then capped with precast lids at 
Elevation —20 to create a step-back 18ft 
wide. An overhang, 20ft wide and 15ft deep, 
was built on the shore side at Elevation —10. 
The overhang was built within a three-sided 
cofferdam coupled to the caisson. A 10ft 
thick reinforced concrete distribution block 
was then placed over the entire pier at 
Elevation +5. From this base the anchorage 
was carried up in successive lifts, usually of 
16ft, to a final elevation of approximately 
158ft. 

THE East ANCHORAGE 
The cofferdam, within which the east 
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Fig. 7—Plan and Elevation of the Delaware Memorial Bridge 
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anchorage foundation was constructed, was 
99ft 2in wide and 225ft 9in long. It is of 
interest to note that the sheet piling for this 
cofferdam was driven after the bracing had 
been placed. Because of the extensive area 
involved, the bracing was built in four 
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Fig. 8—Bi:idge Foundation Boring Data 


separate and approximately equal sections, 
99ft. wide by 57ft. long by 49ft deep. Of all- 
welded construction, the sections comprised 
four sets of horizontal wales, cross-braced so 
as to provide clear dredging spaces of 18ft by 
18ft at all points of the cofferdam. Each 
vertical panel was braced diagonally with 
light angles. The first section was completely 
fabricated ashore and then skidded aboard a 
barge for delivery to the cofferdam site, which 
had been pre-dredged to Elevation —42. It 
was then dropped by floating cranes into a 
position marked by six piles, which also 
served as. suspension supports. Once the 
section was in position, its top wale just 
cleared high-water level. 

The three remaining sections were fabri- 
cated partly ashore and partly aboard barges 
so as to save shoreside space needed for the 
steadily increasing amount of construction 
material arriving. They were towed to the site 
and lowered into position next to their re- 
spective pile guides in the same way as the 
first section. Each section weighed approxi- 
mately 125 tons and was dropped into posi- 
tion by means of cranes. Divers then bolted 
adjacent sections together. Sheet piling was 
driven along the sides of the sections as they 
were placed. Altogether 445 pieces of 
“ MZ-38 ” piling were used in 100ft lengths, 
driven to the top elevation of approximately 
+15. One floating crane fitted with a 165ft 
boom was used to set all the sheeting, which 
was driven home by four floating pile drivers 
fitted with heavy double-action McKiernan- 
Terry “ 10-B-3 ” hammers. 

Once the cofferdam was in place, revolving 
cranes using shell buckets of 2 cubic yard 
capacity dredged the river bed down to 
Elevation —68-5. Unlike the bottom on 


the Delaware side, which was mostly clay, 
the river bottom at the east anchorage was 
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mostly sand. Remnant overburden close 
to the bracing, which could not be removed 
by bucket, was broken down by _high- 
pressure water jets and pumped to the sur- 
face by air lift. After final inspection of the 
cofferdam, plans were made for the tremie 
concrete placement (Figs. 4 and 10), one of the 
most critical operations of the entire project. 
To place the seal an uninterrupted pour of 
almost 27,000 cubic yards of concrete was 
required. The sealing operation was a con- 
tinuous one, commencing at 8.30 a.m. on 
August 15th and finishing at 6.15 p.m. on 
August 22, 1949. Working without inter- 
ruption throughout the pour, two floating 
mixing plants produced a combined average 
of 152 cubic yards of concrete per hour. 
Plant No. 1, mounted on a 50ft by 135ft 
steel hull, carried a 50-ton revolving crane 
aft to load aggregate into the batching bins. 
The aggregate bins discharged directly into 


‘two 2 cubic yard mixers, thus eliminating 


the use of narrow discharging chutes, which, 
during marine work, are likely to clog 
because of dampness. Concrete from the 
mixers in turn dropped directly into a tower 
hoist bucket, which was raised and auto- 
matically tripped at the level of the adjust- 
able chutes leading to the tremie hopper. 
Plant No. 2, mounted on a 40ft by 170ft 
steel hull, carried a 20-ton stiff-leg derrick 
for handling aggregate, somewhat smaller 
batching bins and two | cubic yard mixers 
feeding into a tower-hoist bucket. While 
clamshell cranes lifted sand and gravel 
to the aggregate bins from barges tied 
alongside the mixing plant, proportionate 
amounts of cement from cement scows 
moored aft of the mixer plants were fed 
into the bins by Fuller-Kenyon pumps. 
Other pumps supplied water and fuel from 
shuttle barges. The mixing plants worked 
from opposite sides of the cofferdam through- 
out the operation, moving down its length 
as the tremie hoppers and 12in tremie pipes 
were periodically shifted to ensure a level 
placement. The 32ft deep seal was poured 
in four passes of 8ft each. At night opera- 
tions were carried on under a bank of twenty 
100W projector floodlights on a SOft steel 
tower mounted on a floating power and light 
plant. 

After the seal had been allowed to set for 
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seven days the cofferdam was dewatered, 
the top of the concrete being at Elevation 
—36-6. As planned, the lowest wales and 
shores of the bracing were firmly embedded 
in the seal. Before concreting was con- 
tinued in the dry the exposed part of the 
bracing Was cut free to minimise. internal 
stresses in the structure. After surface 
laitance had been broken up with air ham- 
mers and removed, sixty steel-plate well 
moulds, 15ft in diameter, were set on top 
of the tremie seal. All space between wells 
was interlaced vertically and horizontally 
with lin diameter reinforcing bars. Using 
movable steel shuttering for the exterior 
face, the anchorage block was carried up 
in 5ft lifts. The well moulds were carried 
up to Elevation +5, where a heavily -rein- 
forced 10ft distribution block was poured. 
From Elevation —5 to +15 granite facing 
served in lieu of moulds to retain the con- 
crete. Once the pier rose. above the water 
level the successive lifts which raised the 
anchorage to approximately 158ft were 
carried out in a conventional manner. As 
this work progressed, divers were sent down 
to cut off the sheet-piling just above the 
top of the tremie seal. This piling, left 
embedded in the river, is intended to protect 
the seal against scouring. 


THE TOWER PIERS 


The caissons for the tower piers were 
considerably smaller than that for the west 
anchorage, but otherwise were similar in 
design and construction. The cutting edges 
for each were 69ft wide and 116ft 10in long, 
with twenty-eight dredging wells 15ft in 
diameter, set in four rows. - The east tower 
caisson was founded at Elevation —115-5 
and the west tower caisson at Elevation —87 
and dredging again had to be done through 
a hard clay bottom. After the tremie seals 
were placed the dredging wells of the tower 
piers were dewatered to a point where the 
two outer rows of seven wells of each pier 
could be capped with precast lids at Eleva- 
tion —30, to create step-backs. The inner 
rows of each pier were carried up to Elevation 
+5, where they were capped by a I5ft 
reinforced concrete distribution block 45ft 
wide by 116ft long. On each side eight 
buttresses were erected with their bases at 





Fig. 9—Caisson Cutting Edge for West Anchorage prior to Launching 














THE ENGINEER 


Fig. 10—Tremie Concrete Seal for East Anchorage being Poured 


Elevation —30 and extending up to Eleva- 
tion —11. 


THE APPROACH PIERS 


Interesting details relating to the con- 
struction of the approach piers have been 
given by Mr. H. R. Seely,* the project 
engineer representing the consultants at the 
site. All the approach piers are founded on 
untreated timber piles, while the two abut- 
ments are on treated piles. Four of the 
approach piers on the Delaware side and 
two on the New Jersey side are situated in 


After the bottoms of the cofferdams were 
sealed with a S5ft to 6ft layer of: tremie 
concrete, the water within the cofferdams 
was pumped out, the piles were cut off to 
grade and the remainder of the pier bases 
constructed in open air. All concrete for this 
river work was distributed by chutes and 
deposited directly in the moulds through 
*‘ elephant-trunks ” wherever the elevation 
of the pour permitted. At higher elevations 
the concrete was hoisted in bottom-dump 
buckets. Granite facing was embedded on 
the faces of the pier bases above Elevation 





Fig. 11—Erection of Superstructure 


the river and conventional steel sheet-pile 
cofferdam construction was used for their 
foundations. The material within the coffer- 
dams was dredged sufficiently to allow for 
the depositing of a 2ft layer of sand over the 
mud bottom upon completion of the pile 
driving. The piles were fitted with steel 
shoes and were driven with McKiernan- 
Terry “ 10-B-3 ” underwater steam hammers. 





* Civil Engineering (U.S.A.), November, 1949, page 40. 


—5 to withstand the erosion of tidal waters. 
The land piers and the abutment on the 
New Jersey side are all situated in relatively 
stable ground. Accordingly, the contractor 
elected to construct the footings in open 
excavations. The ground water elevation 
was lowered by a series of well points sur- 
rounding areas containing several pier sites. 
Sub-surface conditions in this area required 
** jetting ” to assist in the driving of the piles. 












Aug. 1, 1952 


The procedure used was to “jet” a hole 
about 30ft deep at the location of the pile. 
Then the pile was positioned and driven, the 
jet being reinserted beside the pile and kept 
operating down to the 30ft depth while the 
pile was being driven to its required bearing. 
Pile lengths generally varied from 55ft. to 65ft. 

The concrete for the land piers on the New 
Jersey side was mixed in a central mixing 
plant containing two 1 cubic yard mixers 
with batching hoppers situated directly over 
the mixers. The mixers were mounted high 
enough to permit the discharge of the con- 
crete into bottom-dump buckets which were 
transported on wagons to the site of the pour. 
The buckets were hoisted by a crane from the 
wagons and emptied directly into the moulds 
using “elephant trunks” where necessary. 
The railway siding for this distribution 
system was left in place for subsequent use by 
the contractor in erecting the steel super- 
structure. 

The land piers on the Delaware side are 
in a low swampy area, over which a land 
fill was placed purely for access purposes. 
Simple cofferdams were constructed by 
driving 10in, 42 1b per foot H-beams, 20ft 
long, vertically around the area of the footing. 
The H-beams were spaced uniformly and, 
as the earth was excavated, timber panels 
were inserted between the flanges. One 12in 
by 12in timber wale placed at ground eleva- 
tion generally sufficed to withstand the 
outside pressure, although, on occasions, 
cross struts were placed to reinforce the 
wale and, in some cases, additional timber 
wales and struts were placed at the bottom 
of the excavation. The mud was sufficiently 
impervious so that practically no pumping 
of water was required. After the piles had 
been driven, however, a layer of gravel was 
placed over the mud before concreting. The 
pile lengths varied from 40ft to 70ft. All 
concrete for the land piers on the Delaware 
side was mixed at a central mixing plant in 
South Wilmington and delivered to the site 
in 5 cubic yard lorries. 


(To be continued) 


FORTIETH ANNIVERSARY CELEBRATION.—The direc- 
tors of Industrial Waste Eliminators, Ltd., 7-11, Old 
Bailey, London, E.C.4, held a cocktail party at the May- 
fair Hotel, London, on July 23rd, to celebrate 
the fortieth year of business. The original machines 
marketed by the company, and from which its name 
was derived, were steam turbine driven centrifugal 
extractors for the recovery of lubricating oil from 
engineer’s waste. These were followed by large washing 
machines and drying cabinets, and it was not until 
early in the 1914-18 war that the company interested 
itself in the recovery of fat from animal by-products. 
Now its whole business is concerned with the design and 
manufacture of equipment for the meat and animal 
by-product trades, and it has completely equipped 
several of the most modern abattoirs in this country 
and the Commonwealth. 


GLASGOW CORPORATION WATER DEPARTMENT.— 
With the construction of new housing schemes on the 
higher ground surrounding the city, Glasgow Corpora- 
tion Water Department is et it necessary to provide 
pumped water supplies to high level reservoirs, as most 
of the new developments are above the levels which 
can be reached by the gravitational system. At a recent 
meeting the Corporation authorised the construction 
of a further two reinforced concrete reservoirs, each 
of 1,000,000 gallons capacity, at Castlemilk housing 
estate, and also a water tower of 400,000 gallons capacity 
at Drumchapel housing estate. The Castlemilk reser- 
voirs will be constructed with top water levels of 420ft 
and 565ft, respectively, above sea level, and will distri- 
bute pumped water to separate zones within the housing 
area. They will be supplied from a pumping station 
at present under construction, which will be fed by 
water from the gravitational mains. The installed horse 
power of the pumping station will be 1210 h.p. The 
total number of houses to be supplied in the Castlemilk 
area is approximately 7600. The water tower at Drum- 
chapel will be constructed with the top water level some 
300ft above sea level, will be about 70ft in height and 
will supply approximately 1720 of the 7600 houses in 
the area which is being developed. The Drumchapel 
pumping station, of about 60 installed horse power, 
will draw its supply from gravitational mains via the 
new 36in diameter West Main, which is at present under 
construction, and will in operation between the 
Milngavie Service Reservoirs and Drumchapel by the 
summer of 1953. Messrs. F. A. Macdonald and Part- 
ners, of Glasgow, have been appointed consulting 
engineers for the work. 
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An Engineer’s Impression of Australia 


By W. L. LOWE-BROWN, D.Eng., M.I.C.E., M.A.S.C.E. 


The author recently returned from a short visit to Australia. Without entering 
upon great detail he refers to the construction of an underground railway 
system in Sydney, the Keiwa hydro-electric project and the new Eildon 
dam. The unusual water supply and sewage disposal arrangements of the 
summer_resort of Mount Gamier are described. 


IKE most visitors to Australia my first 

sight of the Continent was the coast of 
Western Australia. The boat called at 
Fremantle, where I was met by a friend and 
whisked off to Perth by car along an excellent 
road. This was my first taste of Australian 
roadways which every successive day of 
my short visit taught me to admire as one 
of the wonders of the Continent. A broad, 
well-graded, four-track road, from which the 
trams have been removed and replaced by 
trolley buses, runs from.Fremantle to Perth. 
Along this, like a string of beads, are set 
small pretty suburbs, formed almost entirely 
of bungalows, set in well-kept gardens. 

One of the more outstanding facts to me 
about Australia is the . 
way practical planners 
have been able to get 
a hearing all over the 
country. No doubt 
there are features 
which local residents 
can criticise, but to a 
casual outsider the 
siting of the cities and 
their layout seems 
excellent. The only 
way in which local 
jealousies have pre- 
vented development on 
broad lines is in the 
railways. That was 
doubtless due to the 
immense distances 
apart of the capital 
cities which obscured 
realisation of the fact 
that a continental 
transport system was 
being inaugurated 
when the first short 
lengths of railway were 
laid down. 

The city of Perth 
has been well placed 
upon high ground 
overlooking the Swan 
River at a point where 
that river widens out 
into an open reach 
that forms an attrac- 
tive lake where bath- 
ing, yachting and other 
water sports take place. 
The foresight which 
set aside as parkland 
(King’s Park) | square 
mile on the highest point of land with a 
magnificent view of the river shows the kind 
of men the settlers of Australia were. John 
Forrest, later Lord Forrest, the man respons- 
ible, is rightly honoured by a statue placed 
in a prominent position overlooking the 
river near where the War Memorial now 
stands. 

From Fremantle our steamer took us to 
Sydney, with a two-day stop at Melbourne 
on the way. Unfortunately, time was not 
available to do justice to the numerous 
interesting features in the neighbourhood 
of Sydney. Of course, we walked over the 





famous bridge and drove over it to see its 
great size in broad daylight. In the city 
itself we visited many fine public buildings 
such as the Museum, the Library, the 
Town Hall and the Cathedral, as well 
as the park and the well-laid-out botanical 
gardens. 

Among the many interesting engineering 
works in New South Wales that I was anxious 
to visit were : 

(a) The Burrinjuck dam and reservoir built 
principally for irrigation purposes, with a 
small hydro-electric scheme as a secondary 
object is chiefly interesting to an engineer 
from the fact that after its stability had given 
cause for anxiety following a phenomenal 


River Keiwa Scenery 


<< 


flood, it had been strengthened by thickening, 
very much on the same lines as the Aswan 
dam in Egypt had been thickened by Sir 
Benjamin Baker when the first heightening 
of that dam had been undertaken. 

(b) The immense Snowy River hydro- 
electric scheme, which is being built by the 
Federal Government with the double purpose 
of producing electricity and providing addi- 
tional water for irrigation by diverting the 
flow of the Snowy River from its natural 
watershed into that of the Murray River. 
This work had been started only a short 
time and there would have been little engi- 
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neering work to see, except a few holes in the 
ground. 

Both schemes were, however, beyond my 
reach in the time available, but on hearing 
that the construction of an underground 
railway system was under way in the city 
itself, I asked to see it, and was at once 
offered an opportunity to visit the work in 
progress. Only a small part of the com- 
prehensive scheme of underground lines has 
yet been put in hand, but a promising start 
has been made. The soft sandstone in the 
central part of Sydney, almost free from 
water, offers an opportunity for easy tunnel- 
ling. Work on the first section of the line 
was in progress, but although no part of the 
concrete lining had then been placed in the 
part visited, the sides and roof of the tunnel 
were found to stand without timbering or 
other support. 

From Sydney to Melbourne we went by 
air to avoid the change of trains in the early 
morning at the break in gauge which a rail 
journey would have involved. 

Melbourne is a modern city well laid out 
to a chess-board plan. Here at the head- 
quarters of the State Electricity Commission 
arrangements were made for me to visit the 
Keiwa hydro-electric scheme, which is the 
largest State scheme, second only to the 
Snowy River federal scheme. The Keiwa 
scheme is in a much more advanced state of 
construction, and consequently there was 
much more to see. This scheme is situated 
on the Australian Alps in the North-East of 
Victoria, and will utilise the run-off from the 
Bogong high plains where at a height of 
about 5200ft there is an average annual 
rainfall of 80in and the snow lies for five 
months in a normal year. 

The journey of 225 miles from Melbourne 


to Bogong Lodge, where the rest house of 


the Commission is situated, was made by 
car, largely along the main Melbourne- 
Sydney road, but for the last 25 miles on 
the works road which was almost as good. 
This journey gave us another experience of 
the excellent Australian roads. The main 
road was tarmac throughout, with easy 
gradients and long lengths of straight with 
no sharp curves, so that an average speed 
of 50 miles an hour could be maintained 
without difficulty. The works road was even 
more wonderful. Running through hilly 
country along the steep sides of rocky valleys 
cut up by deep gorges, a uniform gradient 
has been secured and the relatively sharp 
curves and reverse curves were not sharper 
than could be taken comfortably by a good 
car without slowing down appreciably while 
keeping an average speed of 30 miles an 
hour. Australian roads were once more a 
source of wonder, for even in almost 
‘impossible ” country they were good and 
well maintained. Doubtless in undeveloped 
country “‘out back” very primitive roads 
are to be found which are said to consist of 
“*two lines of fence enclosing a series of 
bumps.” I never saw any like that, but even 
when they are found I feel sure that a right 
of way, almost without curves, within fences 
2 to 3 chains apart, according to the district, 
has been secured, so that the present tracks 
can be replaced by first-class roads as soon 
as economic conditions allow. 


THE KetwA Hypro-ELectTric PRosect 


The Keiwa hydro-electric project lies on 
the Keiwa River, one of the tributaries of the 
Murray. It will produce not only electricity, 
but at the same time will increase the amount 
of water available for irrigation in the dry 
season by storing the excess in spates and 
keeping it until the river flow would otherwise 
be deficient. The fact that its confluence with 
the Murray is downstream of Lake Hume 
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ensures that the new reservoirs which regulate 
the supply to the hydro-electric scheme will 
also be additive to that from Lake Hume, 
that enormous reservoir (54,000 million cubic 
feet) which feeds the Murray River irriga- 
tion works. 

As will be seen from the photograph, 
the country near the upper waters of 
the Keiwa River is gorgeous and similar to 
much of the scenery in the Scottish Highlands, 
very different from my preconceived ideas 
of Australia. Although my visit was made 
in mid-October, which is early spring in 
Australia, the snow had not quite cleared. 
In a remote valley at the foot of Mount 
Beauty on one of the few level spots on the 
Keiwa River, a new attractive and well-laid- 
out township has sprung up. This is the 
administrative and construction headquarters 
of the Keiwa project, complete with schools, 
shops and all community services. In addi- 
tion, some of the senior staff live at Bogong 
village, on the hillside’ overlooking Lake 
Guy, as illustrated. These works have 
advanced far enough to enable a good idea 
to be formed of the completed work. One 
of the smaller dams forming a lake to act 
as a balancing reservoir (Lake Guy) has been 
finished already. It serves one of the power- 
houses which is already in service. One of 
its large power-houses is underground. It 
is at a depth of 450ft below the surface, and 
this, together with its tail-race in tunnel 16ft 
by 20ft, is well under way. Work on a large 
earth dam closing one of the valleys in which 
the main reservoir will be formed has now 
been well started. In other words, the scheme 
already is beginning to take shape. When 
finished it will have an installed capacity 
of 289,000kW, with an average output of 
1000 million units a year. This will be 
transmitted 152 miles to Melbourne over a 
double-circuit, steel-tower transmission line 
at 220,000V. 


THE EILDON DAM 


On the return journey to Melbourne my 
hosts took a road that passed near the Eildon 
reservoir and obligingly turned off to enable 
me to have a glimpse of the work in progress 
in enlarging the reservoir and making it the 
largest in the Southern Hemisphere. In the 
construction of the original earth dam at 
Eildon some difficulties were met with due to a 
slip in the upstream slope of the embankment. 
Remedial measures, promptly taken, have 
proved entirely satisfactory and the dam has 
since been in regular service for fifteen years 
with complete satisfaction. 

The State River and Water Supply Com- 
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mission, which was responsible for the original 
dam, was nothing daunted by the difficulties 
experienced and has now put in hand the 
construction of another earth dam imme- 
diately downstream, which will be nearly 
twice as high (260ft as against !40ft), which 
will submerge the present dam and form a 
reservoir of nine times the capacity (120,000 
million cubic feet), It will be the largest 
reservoir in the Southern Hemisphere. 

The studies for the new dam have been 
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visit Yallourna, where there is that pheno- 
menal and well-known deposit of brown 
coal that forms one of the greatest sources 
of potential natural wealth in Australia 
This deposit is nearly 200ft thick with very 
little overburden, and covers an area of more 
than 20 square miles lying within less than 
100 miles of Melbourne. It is estimated 


that a tonnage of 27,000 million tons of 
brown coal have been proved already, capable 
of being easily won by open-cast methods. 





Existing Eildon Earth Dam from point on raised Dam now under construction 


very thorough. All the technique of the 
engineer’s new tool “ soil mechanics,” which 
has come into existence since the first dam 
was designed, has been brought into service 
by those responsible. Tests and measure- 
ments made on the materials, which were 
overstressed in the original dam, have been 
made under actual conditions, from borings, 
trial pits and cores taken from the existing 
dam, so it may be said that the old dam has 
served as a half-scale model for the design of 
the larger one. The illustration shows a 
view of the first dam taken from a point on 
the new embankment. 

The members of the State Electricity 
Commission were anxious that I should 





Bongong Village above Lake Guy 





Unfortunately, time did not permit a visit 
to this field or to the modern briquette- 
making plant built nearby. 

On the journey by air from Melbourne to 
Adelaide we stopped three nights on a sheep 
station near the attractive summer resort of 
Mount Gamier. The town is situated on a 
group of extinct volcanoes, many of the 
craters of which are full of water. Water 
and sewage engineers will be speechless with 
envy when they learn how their brethren in 
Mount Gambier are aided by nature. From 
one of the craters situated above the town a 
constant supply of good potable water is 
obtained, which is pumped direct, without 
treatment into a service reservoir. On the 
other hand, the town sewage and storm 
water are discharged without treatment of 
any kind into a deep hole dug in the ground 
where they disappear as into a bottomless pit. 
The explanation is that there is a_ thick 
impervious stratum underlying the town 
which keeps the ground water at a high level. 
Below there is a dry porous stratum, probably 
draining directly into the sea, which up to 
the present time has been able to absorb all 
the sewage that has been discharged into it. 

The end of our overland journey was at 
the City of Adelaide, which though smaller 
than either Sydney or Melbourne, is possibly 
more beautiful, being appropriately named 
the Garden City. It was planned by Colonel 
Light, who was a man with an eye to the 
future, though not fully appreciated in his 
lifetime. It is built around five large open 
squares and contains several large parks 
well placed to take advantage of the topo- 
graphy. The University with its numerous 
blocks of laboratories and other buildings 
occupies one of the parks and the extensive 
botanical gardens another. It is often said 
that never has any city had healthier lungs. 
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There are lovely drives in every direction 
within easy driving distance on which we 
were taken. In addition, we were taken to 
see the Mount Bold dam and the Goolwa 
barrages, both interesting engineering works 
within a reasonable distance. The former is 
a high arch dam built of concrete in a narrow 
valley which contributes in no small degree 
to the city’s water supply. A more ample 
description of this interesting work would 
require an article to itself and cannot in 
consequence be given here. 

The Goolwa barrages are the last major 
works carried out by the Murray River 
Commission set up by the Federal Govern- 
ment in 1915 to develop and control the 
Murray River and its tributaries in the 
interests of water transport and irrigation in 
three states, New South Wales, Victoria and 
South Australia. The object of this scheme 
is to prevent the salt tidal water from entering 
Lake Alexandrina at the mouth of the Murray 
River and so keep the river water fresh for 
irrigation purposes throughout its length, 
and, together with several barrages and locks, 
to maintain a suitable depth of water for 
barge traffic. The Goolwa barrages serve 
the same purpose as the permanent barrages 
now being built in Egypt at the two mouths 
of the Nile to take the place of the temporary 
banks which for years the Egyptians had 
been accustomed to throw across them 
annually. During the twenty-five years 
before the Goolwa barrages were built, big 
extensions to the irrigation works on the 
upper river had progressively reduced the 
volume of water at the mouth during the 
dry weather to such an extent that the tidal 
water had gradually encroached and rendered 
the water in the lower river unfit for stock. 
In addition, the reduced level of the river 
rendered irrigation by gravitation impossible 
when the wind was unfavourable. At the 
same time, the saline water had destroyed 
much of the aquatic growth that had pro- 
tected hundreds of acres of stock grazing land 
from erosion. The barrages have now stopped 
the deterioration and conditions are gradually 
improving so that market gardening and 
stock raising are returning to the district. 


MurRAY RIVER IRRIGATION 


The Murray River and its principal 
tributaries, the Murumbigee, the Darling 
and Goulburn, &c., form a river system which 
drains some 414,000 square miles of South- 
Eastern Australia. The potential value of 
this system to the wealth of Australia can 
hardly be over-estimated. In the early days 
before the railways had penetrated into the 
interior, rivers were the only means of 
transport for bulky and heavy goods, and 
they were used to carry all such materials to 
and from the interior. Later, as the railways 
were gradually extended, they took over that 
work while the river system was seized by 
the pastoralists and agriculturists to irrigate 
arid land which was soon converted to rich 
pasturage and thriving farms. Now the 
river system is being developed in the moun- 
tains as a source of power and water is 
passed down to the plains to be used to 
extend irrigation development there. Both 
hydro-electric and irrigation schemes depend 
upon large reservoirs to store the heavy 
rainfall in the rainy season for use in the 
period of drought. Although the require- 
ments of the electrical engineers and the 
irrigation engineers may not coincide exactly, 
a little give and take enables the best use to 
be made of the precious water. For irrigation 
engineers there is no substitute ; all they can 
do is to make the best use of the water avail- 
able. The electrical engineers, on the other 
hand, can use steam stations burning brown 
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coal when there is not enough water for 
power. 

The Australians recognise the vital import- 
ance to them of making the maximum use 
of the all-too-meagre rainfall, and that is 
why they attach such great importance to the 
construction of reservoirs. Lake Hume is an 
early example of very large storage being 
provided principally for irrigation ; then the 
Burrinjuck dam was added with a hydro- 
electric station as a gesture of good will. 
Both the original Eildon scheme and the much 
bigger present one are in the same category. 
On the other hand, both the Keiwa and the 
Snowy River projects are primarily hydro- 
electric schemes, but they will assist irrigation 
very considerably, the former by enabling 
the water at the head of the Murray River to 
be used to greater advantage and the latter 
by bringing new water into the watershed, 
some of which will pass directly into the 
Murray River. The remainder of the water 
will go into that river by way of the Murum- 
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bigee River and the Burrinjuck reservoir. 

The total water storage on the Murray 
River system is not less than 100,000 million 
cubic feet at the present time. It is shown in 
the following table, and when the schemes 
now started have been completed, it will have 
become more than 450,000 million cubic feet 
—that is, nearly three times the capacity of 
the present Aswan reservoir which controls 
the whole irrigation of Egypt : 


Acre-feat 


Present ‘uture 
Lake Victoria... ... ... SER IIEY. cin... 06k 551,000 
a) | See © 000,000 
Burrinjuck ... ... ... 652,000 .... ... 837,200 
, OS Oe ae ae 33,400 
| Ce ce: aa 2,750,000 
Ee OC et 183,600 
Snowy River... ... ... ) kee 500,000 

3,092,400 ... ... 11,155,200 


The general impression left upon the mind 
of a visitor to Australia is one of admiration 
for the way the development is taking place 
with so much enterprise and vigour, which 
promises a very happy future for that great 
country. 


1000kW Marine Gas Turbine Set 


Last year, full-load, full-speed and overload tests were successfully carried out on 
the Allen 1000KW gas turbine alternator unit then without the heat exchanger and 
governor mechanism, and the results were published in this journal. An account is 
now given of subsequent trials involving a comprehensive series of performance, 
governing and endurance tests with the heat exchanger and alternator installed. 
Only minor troubles have been experienced. 


] E  beeercy are given herewith of a compre- 
hensive series of performance, governing and 
endurance trials on the 1000kW marine gas 
turbine set complete with heat exchanger, which 
have just been concluded at the Queen’s Engi- 


_ neering Works, Bedford, the home of its makers, 


W. H. Allen, Sons and Co., Ltd. These trials 
complete the company’s testing programme 
which had commenced last year with a pre- 
liminary series of trials restricted to full-speed, 
full-load and overload tests, these being under- 
taken without the heat exchanger and the 
governor gear. In our issues of November 16 and 
23, 1951 the unit was fully described, and a 
Supplement drawing of the plant and the results 
of the preliminary trials were included. Having 
now completed over 900 hours’ running, the 
set is being stripped prior to its reassembly at 


the Naval Marine Wing at Pyestock, Hampshire. 
Accordingly, we were invited on Monday last 
to witness a running demonstration of the set to 
conclude the trials, which included steady running 
periods at different loads, sudden load changes 
and starting procedure. For reference purposes 
we reproduce herewith a recent photograph of 
the installation, and some basic design par- 
ticulars are given on page 154. 

The naval specification quoted total head 
pressures of 14-1 1b per square inch (absolute) 
at compressor intake, and 15-11b per square 
inch (absolute) at the power turbine outlet. 

It is pointed out therefore that the output 
stated is that obtained with the high inlet and 
exhaust losses specified. Without these abnormal 
losses, the C.M.R. electrical output would be 
1250-kW (temperate conditions), whilst the 





Fig. i—Set on Test Bed 
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Fig. 2—1,000kW Gas Turbo-Alternator-Calculated 
Performance (with heat exchanger) 


thermal efficiency would be 24 per cent., and 
the specific fuel consumption 0-625 lb per 
b.h.p. per,hr. 

The set was first run on the governor at the 
following steady load conditions :— 


Load, tad Compressor, r.p.m. 
250 pany” pene oe - Sees: Sooo a 
7 ee - «» 7000 
. vie aes = ashe | saeee lee 


The graph in Fig. 3 illustrates the control 
exercised by the governor as the load was increased 
and decreased suddenly by these increments. 
As the load decreases from 1000kW the turbine 
speed gradually creeps from 6700 r.p.m. to a 
value of ‘6790 r.p.m. at zero load. The worst 
control conditions are experienced in the condi- 
tion from 250kW to no load, and the governor 
action is supplemented with load changes involv- 
ing this phase by four by-pass valves which are 
situated at the end of the first pass air tubes in 
the heat exchanger and open into the exhaust 
stream. 

The governing targets set by the Admiralty 
have thus been reached for steady load changes 
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Fig. 3—Governor Characteristics 
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Fig. 4—Compressor Characteristics 


between 0 and 100 per cent, and for sudden loads 
changes of 25 per cent with loads between 25 and 
100 per cent. The set will accept sudden load 
changes of 100 per cent, off and on. With 
sudden load changes of 50 per cent load the 


Design Particulars 
Continuous maximum rating at power tur- 


bine coupling, including fouling margin 1512 b.h.p. 
Estimated specific fuel consumption at 

C.M.R.... 0-745 Ib/b.h.p./hr 
Estimated thermal efficiency at at ower turbine 

coupling at C.M 19 -75 per cent 
Mass flow at C.M. Re ee 37 Ib/sec 
Maximum gas temperature under tropical 

conditions ... 700 deg. Cent. 
Maximum gas temperature under temperate 

conditions ... . 650 deg. Cent. 
Compressor speed, approximately _ 8000 r.p.m. 
Number of compressor stages... . os 
Number of compressor turbine stages.. 2 
Estimated compressor adiabatic efficiency ... 84percent 
Estimated compressor turbine adiabatic 

efficiency . “ 85 per cent 
Power turbine speed, "approximately “ae 6750 r.p.m. 
Number of power turbine stages .. 1 
Estimated power turbine adiabatic efficiency 84 per _ 


Alternator speed, approximately .. a 1500 r 
Type of combustion chambers 7. Straight. - 
Number of combustion chambers 8 

Type of burner bee 

Number of heat exchanger passes, hot gas.. 1 
Number of heat exchanger “a cold air... 2 
Heat exchanger thermal ratio.. ... « 70 percent 


“* Simplex ” 


speed variation was somewhat greater than 
2-5 per cent, but the adjustment period before 
becoming dead heat was about the same as for 
the other conditions which we roughly estimated 
to be about two to three seconds. The speed 
change for steady loads between zero and full 
load is only 1-2 per cent. 

During load changes the maximum fuel 
quantity supplied to the burners is controlled 
by an air/fuel ratio device, and readings of air 
and fuel pressures during sudden load changes 
are shown in Fig. 5. It will be seen that calculated 
lines of constant Tinax (850 deg. and 900 deg. 
Cent.) are superimposed. Considering the first 
sudden load change from OkW to 250kW it will 
be noted that the fuel pressure at the burners 
(as shown by the dotted loops) is allowed to rise 
very rapidly to about 600 lb per square inch 
before falling abruptly to the desired value of 
160 Ib per square inch. Theoretically, the excess 
fuel supplied during this phase is shown to cause 
a cyclical temperature in excess of the absolute 
maximum, but there is evidence in the exhaust 


that a considerable portion of that fuel is not 
actually burned. With the fuel system employed 
the fuel pressure at the burners is throttled down 
from that generated at the fuel pump. During 
these sudden load changes, however, the governor 
has not only to adjust the correct steady load 
throttle condition, but has also to reduce the 
fuel pressure at the pump to the peak fuei 
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pressures attained by each loop on the graph of 
Fig. 5. 

Apart from minor mechanical troubles in 
some of the auxiliary drives most of the work 
carried out during the testing period has been 
confined to the combustion equipment. Most of 
it is standard Lucas aeronautical equipment 
which was not designed for the fuel at present 
being consumed by the turbine (diesel oil B310). 

The estimated performance of the turbine is 
given in the accompanying curves, Fig. 2. 
The measured performance is slightly below 
these values, due to an air leak in the heat 
exchanger of up to 6 per cent of the mass flow, 
which reduced its effectiveness. This is a function 
of its difficult annular shape, dictated by the 
design space limitation, and will be rectified before 
further running of the set. The design efficiencies 
of the compressor and turbines were proved by 
rig tests and have again been confirmed by engine 
running. The compressor characteristics are 
in Fig. 4. 


Economy of Building Materials 


AN examination of the building programmes 
in the Ministry of Works and the Service Depart- 
ments has been made by the heads of the Works 
Directorates of those departments, assisted by 
sub-committees, to consider what economies are 
possible in the use of materials. The whole field 
has been surveyed, and most of the conclusions 


reached are of general application, both to build- ' 


ing work carried out by Government depart- 
ments and to that carried out by other‘authorities 
and organisations. A report on this subject was 
issued last Monday (Economy of Building 
Materials, H.M. Stationery Office, price 2s.). 

The report is divided into six sections, each 
section except Section VI being the report of the 
relevant sub-committee, as follows :— 

. Building. 
II. Heavy Civil Engineering. 

Ill. Maintenance. 

IV. Airfields. 

VY. Mechanical and Electrical Engineering. 

VI. Steel Economy Memorandum, prepared 

by the Main Committee. 

The main recommendations relating to the 
subject of each section are given in that section, 
and at the end of the whole report is placed a 
subject index. 

In order that full effect may be given to the 
proposals in this report and that the greatest 
economy in scarce materials may result from 
them, it is considered that the widest circulation 
should be given to the recommendations both at 
home and overseas. To this end, the co-operation 
of the architectural and engineering institutions 
is thought of the greatest importance, to ensure 
that the findings of the report are not only given 
the widest possible circulation, but are every- 
where understood and applied. Within the 
Government itself, the report recommends that 
steps should be taken to see that the other depart- 
ments concerned with works and standards and 
with licensing are made aware of the principles 
and conclusions here set out. The conclusions 
and recommendations have already been adopted 
by the heads of the departments who are 
signatories to the report. 

It is further pointed out that, when applying 
the recommendations in the report, attention 
must be paid to the civil defence aspect ; and 
in considering the robustness of a structure, the 
type of construction and the material for which 
it is to be constructed, due regard must be paid 
to the purpose for which the structure is to be 
used, the location of the site and other aspects 
affecting civil defence, since these may be a 
determining factor in deciding, for instance, 
between a framed structure and load-carrying 
brick walls, between asbestos cement sheet 
cladding and brick walls, and between a sheeted 
roof and a reinforced concrete roof. 


RECOMMENDATIONS 


Of the many recommendations in the report, 
the more general include :— 

Buildings should be classified carefully 
according to whether the requirement is per- 
manent or temporary, using an intermediate 
category where a permanent building is liable 
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to a change of user, and where design should 
therefore allow for internal alterations to meet 
changing needs. 

It is necessary to plan for minimum circu- 
lating space in buildings, and floor heights 
should be no greater than is needed for the 
particular user. 

Basement accommodation should be elimin- 
ated, where possible. Economies can be made 
in excavation and by replacing, where possible, 
reinforced concrete for foundations, retaining 
walls, &c., by mass concrete or brickwork. 

Importance is attached to the economy that 
can be made by using prestressed concrete for 
certain applications. The report also specifies 
certain economies which are possible in the 
component parts of buildings and in fittings 
and finishes. : 

Important economies can be made in steel- 
work by using welded work in place of riveting 
or bolting. 

In connection with road formations and 
heavy structures, savings can be made by using 
soil stabilisation and also by making use of the 
findings of soil mechanics. 





155 


SoME ESTIMATED SAVINGS 

In some cases it is possible to assess an 
approximate numerical value of the saving 
estimated to result from using these recommenda- 
tions. For instance, the recommendation to 
revert as an interim measure to the war emergency 
relaxations of the regulations for the electrical 
equipment of buildings would promote a nation- 
wide economy in copper to the extent of about 
20-per cent of that used in internal electric 
cabling. Again, the use of tough rubber-sheathed 
cable laid direct in the ground for airfield lighting 
systems, as against the normal practice of using 
lead-sheathed cables, would save, it is estimated, 
600 tons of lead a year. In a three-bay storage 
shed, 120ft by 210ft long, the use of the strip- 
rolled and tubular designs recommended would 
show, it is estimated, savings of the order of 
30 per cent and 40 per cent respectively over the 
normal bolted and riveted construction. General 
savings of from 2 per cent to 5 per cent would 
result in carefully designed semi-rigid construc- 
tion for multi-storey buildings, and a further 
small saving would be given by fully rigid 
framing. 


Steel Works Developments at 
Shotton 


ReNtTLY we were able to pay a short 
visit to the Hawarden Bridge steel works, 
Shotton, Cheshire, of John Summers and Sons, 
Ltd., to see the progress that has been made in 
the development of that works. The develop- 
ment concerned started as far back as 1939, 
when new hot and cold strip mills were installed. 
It was then intended soon to increase the capacity 
available for steel melting in order to operate those 


products plant, a blast furnace with a hearth 
diameter of 27ft and sixteen tuyeres, believed 
to be the largest furnace in the world outside 
the United States, ore handling plant, sinter 
plant, ore stocking grounds, a power station 
and blower house combined and an entirely new 
melting shop containing eight 150-ton open- 
hearth furnaces and accommodation for two 
more furnaces if and when required. The cost 





Early Stage of Coke Plant Construction 


continuous mills at their full capacity. But the 
outbreak of war prevented further progress. 
After the war it was foreseen that, owing to a 
general increase in world steel production, 
there would develop a shortage of steel scrap ; 
and in consequence it was decided not only to 
expand melting capacity but to install also a 
blast furnace and coke ovens. 

The present developments, covering an area 
of about 283 acres, therefore, consist of the 
installation of two batteries of forty-four coke 
ovens each, together with an associated by- 





of this development will be about £17,000,000. 
But further developments, for which certain 
preparations have already been made, are con- 
templated. There is to be a second blast furnace, 
similar to the first, and two more batteries of 
forty-four coke ovens each. The cost of this 
further extension is estimated at £5,000,000. 
Upon the completion of this second stage of 
development, and allowing for a total cost in 
1939 and since of £5,000,000 for the strip mill 
plants, the company will have an up-to-date 
integrated and self-contained unit capable of 
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producing | million tons of ingot steel per year 
and converting it into strip and sheet, at a cost 
of £27,000,000. 

The site for all this development lies upon 
marshland not far from the River Dee. An 
excellent foundation has been created by raising 
the level of the ground through the simple 
expedient of pumping up sand from the estuary 
of the river. Most of the buildings are carried 
by piles. But, the load being purely static, 
piles were not regarded as necessary beneath 
the blast furnace. The site is unrestricted so 


that problems of layout were greatly simplified 
and it has been possible to provide an almost 
ideal arrangement and still leave space for fur- 
ther development as and when it may become 
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BLAST FURNACE PLANT AT HAWARDEN BRIDGE STEEL WORKS 


LZ... 
Pov 





a Ae rh hee WS 


necessary. It is, of course, difficult to estimate 
what outputs the various units of the present 
development will be capable of achieving for 
much depends on the quality of coal and ore 
that can be made available. The coke ovens are 
designed to provide an output of about 8000 tons 
of coke per week and, given suitable ore, it is 
anticipated that the blast furnace will produce 
8000 tons of pig iron per week. The melting 
shop—as fine and well-arranged a structure as 
will be found anywhere in the world to-day— 
should have a capacity of between 14,000 and 
15,000 tons of steel a week. The power station 
capacity will be 25,000kW. 

The melting shop is very nearly ready to go 
into service, as we were able to observe at the 
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time of our visit. Production is likely to begin 
about the middle of the present month and all 
eight furnaces will probably be in action by 
January of next year. Once this shop is in action 
the two old existing shops will be scrapped. 
The output of the new shop will exceed that of 
the existing shops by some 50 per cent. Produc- 
tion of coke is expected to start towards the 
end of October and full production is likely to be 
approached by the end of the year, by which 
time the blast furnace should be ready to be 
blown in. 

Some photographs illustrating the con- 
structional work are reproduced on this and 
the preceding page. 


Sheet Metal Forming Process 


THE first British licence for the use of the 
** Sol-A-Die’’ process of the Solar Aircraft 
Company of San Diego, California, for producing 
complex sheet metal shapes was issued recently 
to Rolls-Royce, Ltd., of Derby. The process is 
primarily applicable to the forming of stainless 
steel components used in aircraft engines. In 
the limited production runs common in the air- 
craft industry, the process is claimed to cut the 
cost of tooling, to speed output, and to eliminate 
tearing, breaking and thinning in the forming of 
sheet metal shapes. The development by the 
Solar Aircraft Company of the ‘“ Sol-A-Die ” 
method of sheet metal forming by stage dies 
grew out of attempts to overcome the difficulties 
of drawing 18-8 austenitic stainless steel into the 
intricate shapes required by aircraft exhaust 
manifold design. While the process first recom- 
mended itself because of the reduction in tooling 
time, and the elimination of trial and error 
methods of die design, it was soon found that 
its application also helped: to minimise the 
deformation of material ; to reduce the amount 
of welding and the number of rejected stampings ; 
to reduce the need for machine or hand peening ; 
to reduce the amount of intermediate annealing ; 
to cut down the need for intermediate trimming 
operations ; to reduce the initial blank size and, 
hence, the volume of material scrap ; to reduce 
stamping time. 
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Motor Yacht: “Tonquin ” 


T= has been completed recently an all- 
aluminium yacht, M.Y. ‘‘ Tonquin,” Royal 
Yacht Squadron, which was designed and built 
by: Grimston Astor, Ltd., at the company’s 
new works at Bideford in North Devon. The 
yacht, seen on trial in our illustration, has been 
built under the supervision of the Ministry of 
Transport, using aluminium alloys supplied by 
the British Aluminium Company, Ltd. 

The “two-way tension”. system of con- 
struction, in which the firm of Grimston Astor 
specialises, has been adopted for the building of 
this vessel. The system, which differs radically 
from the traditional method of rolling sheets 
to shape and subsequently fastening them to 
frames bent to template, employs stressed skin 
technique. Light alloy sheets are shaped and 
joined together in the flat and then the trans- 
verse members are attached before pulling the 
sides up into shape. An engraving shows 
the forward portion of the shell being flexed 
into shape. This action creates a condition of 
restrained double curvature and the strain energy 
imparted to the material sets up a springy 
resilience in the shell. By reason of this stored- 
up energy it is possible to effect a weight saving, 
over a comparable steel craft, proportionate to 
the specific gravities of the two materials. The 
reduction in constructional weight, which is 
reflected directly in the displacement, is cumu- 
lative in effect. The lighter displacement requires 
less engine power to be installed in order to 
obtain the required speed and this means some 
reduction in the weight of the engines and also 
in the fuel to be carried, for a given radius of 
action, since the consumption per hour is con- 
siderably iess. 


CONSTRUCTION AND GENERAL ARRANGEMENT 


The general particulars of the yacht are: 
length overall: 60ft, length on waterline 57: 5ft, 
beam 14-75ft, draught 2-75ft, displacement 
14 tons, registered tonnage 20:2 tons, and 
Thames tonnage 52:36. 

Aluminium alloy plating of 10 S.W.G. in the 
quarter-hard condition to standard specification 
N.S. 5, was used successfully to form the hull 
shape, which is largely based on the survey 
vessel ‘* Ain-Al-Bahr,” built last year to the 
order of the Pakistan Government and fully 
described, together with details of the method of 
construction in THE ENGINEER of February 


Motor Yacht ‘* Tonquin ”’ 


23, 1951. The keels are formed of “‘ Tee” 
sections of Sin by 1gin by #in by #in to specifica- 
tion. N.E. 5, while the stern castings by Victor 
Moyle and Co., and the skegs supplied by the 
Northern Aluminium Company, Ltd., are a 
solution heat-treated aluminium alloy, L.M.10.W. 
Although of light scantling the hull has ample 
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an ideal steering position—there is a Kent 
clear view screen—the wheelhouse can be used 
as a deck saloon and for that purpose an “ L ” 
shaped settee has been fitted. Steps lead forward 
and down to the saloon, which measures 15ft 
by 11ft 6in, and is panelled in sycamore veneer, 
and is furnished with an “ L”-shaped settee, 
dining table, writing table, sideboard, lockers 
and a chart table, together with a navigational 
radio with loop aerial. From the saloon steps 
give access to a small vestibule. To port is a 
double-berth cabin, to starboard is a toilet and 
immediately forward is the galley, which is 





Flexing of Shell 


strength, as was demonstrated by “ Ain- 
Al-Bahr,” which successfully passed the strength 
test applied to lifeboats. Twin keels allow the 
boat to take the ground in a level position and 
can be seen in the accompanying photograph. 

The deck is planked in teak laid on aluminium 
sheet and fastened by stainless steel screws. 
The wheelhouse is entered from the deck, through 
doors in the aft bulkhead. Besides providing 








































fitted with a paraffin stove and a paraffin refri- 
gerator. Continuing forward there is a well- 
equipped cabin for the crew, which has a teak 
hatch giving access to the deck. In the bows is a 
toilet space. 

Returning to the wheelhouse and then moving 
aft, steps lead down to a passageway, from which 
access is gained to a single-berth cabin to star- 
board, and to a toilet and shower to port, while 
a door at the aft end of the passage opens on to 
a spacious double-berth cabin. Two hollow 
silver spruce masts are fitted and the equipment 
includes two C.Q.R. anchors and a paraffin 
water heater. There is a 12ft light alloy launch, 
built by the ‘‘ two-way tension” system, which 
is driven at 10 knots by a 6 h.p. Norman engine 
and is stowed on the coach roof aft of the wheel- 
house. 


ENGINE-ROOM 


The engine-room is situated below the wheel- 
house and houses twin Foden F.D.6 engines 
supported on Silentbloc flexible mountings and 
driving twin propellers through Silentbloc flex- 
ible couplings. The maximum continuous rating 
of each engine is 104.h:p. at 1800 r.p.m., and the 
maximum intermittent h.p. is 120 at 2000 r.p.m.; 
while the designed maximum speed of the yacht 
is 15 knots and the cruising speed 12 knots. 
Parsons Engineering Company, Ltd., has sup- 
plied the stern gear, which consists of lin 
diameter “‘ K ” model chromium-plated shafts 
and light alloy propellers having a diameter of 
17in by 14in pitch. Fuel consumption is esti- 
mated at 1-2 miles per gallon and the endurance 
is given as 650 to 800 miles. The two-stroke 
engines have six cylinders of 85mm bore by 
120mm stroke and single-lever controls. ‘ Electric 
starting is provided and cooling is by fresh water 
on.a closed circuit and an engine-driven bilge 
pump is mounted on the starboard motor. 

Immediately forward of the engine-room, in 
the space under the saloon, are the fuel tanks ; 
they are four in number, having a total capacity 
of 525 gallons, and are arranged transversely. 
There are two fresh water tanks of 185 gallons 
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Yacht on Slip 


capacity in the same compartment, the remaining 
space being available for stores. Additional 
fresh water is carried in four 50-gallon tanks, 
arranged two to port and two to starboard, in 
the engine-room, and there are two 50-gallon 
tanks under the after cabin flat to provide a total 
capacity of 670 gallons. 

Throughout the ship the electric system is 
24V d.c. The batteries are charged normally by 
the engine dynamos but provision is made for 
fitting a small generator for harbour use. Stuart 


The Iron and 


| 2 Monday there was published a White 
Paper (Cmd. 8619) setting out the Govern- 
ment’s proposals for the reorganisation of the 
British iron and steel industry under free enter- 
prise, with an adequate measure of public super- 
vision. A Bill to give effect to this policy is to 
be presented to the House of Commons early 
in the next session. The White Paper says that, 
in framing its proposals, the Government has 
had regard to earlier arrangements for the super- 
vision of the industry, first by the Import Duties 
Advisory Committee from 1932 to 1939, then 
by the Iron and Steel Control during the war, and 
later by the Iron and Steel Board which was set 
up in 1946. The proposals—which are sum- 
marised below—fall into two parts, relating 
respectively to the problem of public supervision 
and that of the transfer of ownership. 


PUBLIC SUPERVISION 


In order to provide public supervision of 
the iron and steel industry, it is proposed to set 
up an Iron and Steel Board with statutory duties 
and powers. The board, which will be appointed 
by the Minister of Supply, will be composed cf 
not more than twelve members. Qualificatiors 
for membership will include experience in the 
iron and steel industry, in the engineering and 
other industries using iron and steel, and in 
trade unions. There will be an independent 
chairman and some additional independent 
members. Members of the board will be 
appointed for a maximum term of five years and 
will be eligible for reappointment. 

It is intended that all the main processes which 
make up the iron and steel industry shall come 
within the purview of the new board, thus 
bringing the whole industry again under the 
supervision of a single authority and ending the 
present distinction between nationalised and 
non-nationalised sectors. The board will not 
be concerned with the extensive engineering and 
other extraneous activities which, though not 
part of the iron and steel industry, were brought 
under the control of the Tron and Steel Corpora- 
tion because they happened to form part of the 


Turner electric pumps are provided for the water 
system and a converter supplies current at 230V 
a.c. for particular services. 

We were afforded the opportunity of inspecting 
the yacht and of making a trial run in Southamp- 
ton Water last week, when the manceuvrability 
of the boat was demonstrated. At full speed a 
turning circle having a diameter of two lengths 
was achieved and with the inside engine stopped 
the turning circle was about 1} lengths 
diameter. 


Steel Industry 


activities of the which were 
nationalised. 

The board will have the general duty of super- 
vising the industry with a view to promoting 
the efficient, economical and adequate supply of 
iron and steel, and will be required in particular 
to keep under review : development of produc- 
tion capacity ; prices ; raw materials supplies ; 
research and technical training ; arrangements 
for joint consultation between management and 
employees on matters of mutual interest other 
than wages and conditions of service, and 
arrangements for the safety, health and welfare 
of employees. Whilst the powers of the board 
are intended to provide for the supervision of 
the whole iron and steel industry, they will not 
extend beyond it, for example, to the activities 
of steel-using industries or metal merchants. 
So long as the present emergency powers or 
similar powers under other legislation continue 
to be exercised, the Government will consult 
the board in regard to their application to the 
iron and steel industry, and in appropriate cases 
may authorise the board to exercise them on 
behalf of the Government. 

One of the most important responsibilities 
of the board will be to supervise capital develop- 
ment. It will be the board’s duty to discuss with 
the iron and steel companies the latter’s plans, 
in order that they may be satisfied that individual 
schemes are consistent with the proper develop- 
ment of the industry as a whole and that any 
additional capacity or improved facilities required 
will be provided. If a company should put 
forward a major scheme which in the opinion of 
the board would seriously prejudice the efficient 
and economical development of the industry, 
the board will have power to restrain that com- 
pany from embarking upon such a scheme. Com- 
panies dissatisfied with the board’s decision will 
have the right of appeal to the Minister of Supply. 

On grounds of general national interest it 
may at times be desirable to carry out schemes 
of capital development which on commercial 
grounds no company feels able to undertake. It 
is therefore proposed to give powers to the 


companies 
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Minister of Supply to arrange in such cases, after 
consultation with the board, for the provision 
and operation of the additional works or other 
facilities required. The Government proposes 
to give these positive powers to the Minister and 
not to the board, because, if the board is to pre- 
serve impartiality in the performance of its duty 
of supervising the industry as a whole, it must 
remain free from responsibilities of ownership 
or management in respect of particular concerns. 

In view of the importance of iron and steel 
to the national economy, it is proposed to give 
to the board power to fix maximum prices for 
sales in the United Kingdom. Discretion will 
be left to the board to decide from time to time 
in respect of which products such price control 
is necessary. In addition it is proposed that the 
Government should have in reserve a power 
to intervene in the fixing of maximum iron and 
steel prices should the public interest so require. 
In order to avoid overlapping, the board’s price- 
fixing powers will not be exercisable in respect 
of any product for which a Price Control Order 
under Defence Regulations is at the time opera- 
tive. On the other hand, the Minister of Supply 
will be required to consult the board before 
making any such order in respect of any product 
or raw material of the industry, including scrap. 

The Bill will provide that all producers of iron 
and steel shall be deemed to have entered into a 
contractual obligation with the board to observe 
its decisions in relation to development and prices. 
The board’s decisions will thus be enforceable by 
civil proceedings for an injunction. 

The board will keep under review the distribu- 
tion of raw materials, including scrap. In times of 
shortage, such as the present, when emergency 
powers are in operation, it is the Government’s 
intention that the board should control the 
distribution of scarce raw materials within the 
iron and steel industry under the authority of 
the Minister of Supply. In view of the depend- 
ence of the United Kingdom upon supplies of 
high-grade iron ore and other raw materials 
from abroad, the board will have to assure itself 
that the arrangements made by the industry for 
importation of the raw materials it requires and 
their distribution are satisfactory. The board 
will be empowered to take steps to secure the 
imports required, should it consider the industry’s 
arrangements inadequate. The board may also, 
if necessary, arrange for the import of iron or 
steel, in finished or semi-finished form. In order 
to avoid serious price discrepancies due to the 
higher cost of imported iron and steel and raw 
materials, the board may arrange, with the 
approval of the Minister of Supply, for these to 
be sold below cost and for the loss to be recovered 
from appropriate sectors of industry, as is done 
at present. 

The board will be empowered to take steps to 
promote research and the training and education 
of employees, should it consider that the 
industry’s arrangements are inadequate, and to 
make any necessary grants or loans. 

The board will have power to obtain payments 
from the iron and steel companies to meet its 
expenses, including, when necessary, the losses 
involved in selling imported materials below cost. 
These payments will be fixed in accordance with 
principles to be approved by the Minister, who 
before giving his consent will consider any 
representations by the companies concerned. 
The board will arrange for the periodical publica- 
tion of statistics relating to the industry, and the 
iron and steel companies will be required to 
furnish any necessary information. 

The powers relating to prices will apply to 
sales of iron and steel in Northern Treland as 
well as in Great Britain. The other functions of 
the board may be applied to Northern Ireland 
upon the request of the Northern Ireland Parlia- 
ment. It is the Government’s intention to consult 
the board in regard to any proposed modifica- 
tions to the import duties on iron and steel. The 
board will make an annual report to the Minister 
of Supply, who will lay it before Parliament. 


TRANSFER OF OWNERSHIP 


The Bill will provide for the dissolution of 
the Iron and Steel Corporation of Great Britain, 
and for the transfer of the securities of the 
nationalised companies to a Holding and 
Realisation Agency. The agency, which will be 
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composed of a small number of persons possess- 
ing the necessary qualifications and experience, 
will be appointed by the Treasury. Its duty will 
be to secure the return of these companies to 
private ownership and meanwhile to ensure their 
efficient direction. 

In disposing of the securities transferred from 
the Corporation, the agency will be required to 
obtain the approval of the Treasury in regard to 
the terms of sales. Subject to similar approval, 
the agency will have discretion as to the timing. 
Sales will start as soon as possible after the 
passing of the Bill. However, in view of the 
magnitude of the financial operations involved, 
these may well take some years to complete. 
Before disposal, the agency may effect such 
regroupings of the undertakings or alterations 
in the capital structure of companies as may be 
desirable. 

In deciding the price to be asked, regard will 
be had to all relevant factors at the time of sale, 
and in alJlocating securities offered for sale, the 
agency will, notwithstanding the serious technical 
difficulties involved, give priority where practic- 
able to applications from former shareholders. 
During the period of transition, the agency will 
be empowered with the approval of the Treasury 
to provide finance for companies whose securities 
it holds. The agency will exercise powers as 
shareholders in the normal way, but will not 
intervene in matters of day-to-day management. 

The agency will pay to the Treasury the moneys 
it receives from sales and dividends, the Treasury 
providing such sums as are necessary to meet the 
agency’s outgoings. Iron and Steel Stock will 
become part of the National Debt and will be 
renamed 34 per cent Treasury Stock, 1979-81. 
The agency will be empowered to accept this 
stock and most other Government stock in pay- 
ment for securities of iron and steel companies 
sold by it. Since the sale price will be fixed in 
relation to conditions current at the time of sale, 
these Government stocks will be accepted at 
their then current market value. 


Ironclad Switchgear 


A NEW range of ironclad switch fuses and 
fused switches, introduced by the General Elec- 
tric Company, Ltd., is designed on clean, modern 
lines with no unsightly external projections. They 
have pressed steel cases with interval fixing holes 





Switchboard Assembly 


and are provided with cast iron covers fitted with 
gaskets. 

Ample wiring space has been allowed inside 
the cases, so that the cables can be arranged to 
enter and leave the switch fuses by the following 
alternative ways: incoming at the bottom, 
outgoing at the top; incoming at the top, 
outgoing at the bottom; incoming and out- 
going at the top; and incoming and outgoing 
at the bottom. . In order to facilitate still further 
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the wiring and making of connections, the 
spindle carrying the switch blades can be removed 
merely by axial pressure against a retaining 
spring. 

A solid brass bar connection, now used between 
the switch and the fuse, is intended to prevent 
the overheating of contacts, which has been a 
source of trouble in the past when the flexible 
connections previously fitted were not always 
properly tightened down. 

The action of the switch fuses and fused 
switches is stated to be smooth and positive, 
giving a quick make and break, and double 





Tronclad Switch Fuses 


break. The range covers switch fuses from 15A 
to 100A, with semi-enclosed or. “ H.R.C.” 
fuses ; and fused switches from 100A to 500A, 
with “‘ H.R.C.” fuses only. 

To enable engineers to build switchboards 
either on site or in their own workshops, a 
complete range of switchboard components and 
accessories is now planned by the makers for 
use with the new switchgear. The components 
include busbar chambers, pedestals and support 
bars, cable sockets and boxes, glands, metering 
chambers, reverse entry and adaptor boxes. 
For this reason all necessary nuts and bolts are 
supplied and assembly and erection require only 
the drilling and slotting of the busbar chambers 
to accommodate the desired switch units, and the 
drilling of the support for switch fuses mounted 
below the chambers. After erection, extensions 
can easily be made as required. The photographs 
we reproduce show a typical switchboard 
assembly built up from the new components, 
and an ironclad switch fuse of the new pattern. 


Anniversary of the American 
Reclamation Act 


(By Our American Correspondent) 


Tue fiftieth anniversary of the signing into 
law by President Theodore Roosevelt of the Fed- 
eral Reclamation Act. occurred on June 17th. It 
is not surprising that in an election year and, 
particularly, at a time so close to the start of the 
important Democratic and Republican party 
conventions, the various golden jubilee celebra- 
tions should show a considerable political under- 
tone: On this occasion, perhaps the most 
significant address emphasising the present 
Government’s approach to reclamation was 
delivered by Mr. Oscar L. Chapman, the Ameri- 
can Secretary of the Interior, at the dedication 
of the important Colorado Big Thompson 
project at Greeley, Colorado, which was des- 
cribed on page 445 in THE ENGINEER of October 
14, 1949. To quote some of Mr. Chapman’s 
remarks : “* Our dedication of the Colorado Big 
Thompson Project to-day will bring new and 
assured water supplies to a rich area of more than 
700,000 acres here in Northern Colorado, with 
countless benefits to us all. I would like to 
emphasise the fact that the Colorado Big Thomp- 
son Project was built by the people of the United 
States, not only because it will benefit Northern 
Colorado, but because it will benefit the entire 
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nation. We must bear this in mind if we want to 
understand the true proportions and significance 
of this achievement. Our population is growing 
faster than that of any other nation on earth, but 
our cultivated acreage has remained constant for 
the past thirty years, We have taken up just 
about all the slack there is. The commission 
pointed out various ways in which we can get 
our needed crop-land. Some of it can be won 
by drainage or by altered farming methods. Buta 
large part must be won by irrigation. An acre of 
irrigated land will produce about one-and-a-half 
times as: much as an acre of average American 
farmland. Furthermore, its production is stable, 
constant, and assured. Irrigation is the most 
reliable source of food and fibre that we have. 
With these things in mind, the Water Policy 
Commission declared we must put at least 
six million new acres of land—land not hitherto 
irrigated—under ditch by 1975. 

** Now in the half century which comes to a 
close to-day, on this golden anniversary of the 
Federal reclamation programme, we have suc- 
ceeded in irrigating just 2,753,288 acres of new 
land through the reclamation programme. This 
figure does not include the three-and-a-quarter 
million other acres which were furnished with 
vitally necessary supplemental water supplies. 
It does not include the 600,000 or 700,000 acres 
of the Colorado Big Thompson project, which 
we are just now dedicating, and which also will 
be a supplemental supply undertaking. Nor does 
it include the Columbia Basin project in Washing- 
ton, which was officially opened two weeks ago, 
and which, as it grows, will in itself ultimately 
provide one million of the six million new irri- 
gated acres we need. Nevertheless, when we com- 
pare the two-and-three-quarter million new acres 
we have won in the past fifty years with the six 
million acres we will need within the next twenty- 
five years, we obtain some realisation of the 
challenge which faces us. We realise that our 
western reclamation programme must be not 
only continued but accelerated. In that connec- 
tion, it is worth while to note that development 
of our western oil and gas resources is of direct 
benefit to the reclamation programme. Every 
time oil or gas is found on the public domain or 
on Federal land, most of the royalty which the 
Government receives goes to. reclamation. 
At a time when we need to reclaim our arid lands 
in a most intensive way, this benefit is of increas- 
ing importance. Similarly, when we understand 
the need for an expanded reclamation pro- 
gramme, we can better comprehend the impor- 
tance of the new agricultural capacity which this 
Colorado Big Thompson project will give us. 
As with most big reclamation undertakings, 
the benefits from this project are not confined 
to irrigation alone. The project will generate 
more than 733,000,000kWh of electric energy 
each year. About one-seventh of this energy 
will be needed in the operation of the project 
itself. The remainder will be available for the 
homes and industries of the region. The need for 
food is a fundamental long-range problem ; but 
the need for power is pressing upon us to-day and, 
so far as anyone can see, will be pressing upon 
us for years to come. There never has been and, 
in my opinion, never will be a time when we will 
have all the power we can use. 

‘“* Power is peculiarly important, because it is 
a key to many other necessities. Many badly 
needed minerals remain locked up in our moun- 
tains for want of power to get them out. Power 
will enable us to produce ferro-alloys, alkali, 
chlorine, and other materials vitally needed in 
our preparedness and industrial efforts. This 
project power is a most important contribution 
to our national security.” 


EuropeAN RAILWAY WAGON Poo..—The development 
of a European pool of goods wagons war recently urged 
in Geneva by twelve European countries and the United 
States attending the current session of the United Nations 
Economic Commission for Europe (E.C.E.) Inland 
Transport Committee. The members agreed with the 
view of the committee’s sub-committee on rail transport 
that the existing pool of certain French and German 
wagons had yielded satisfactory results, and hoped that 
such a pool might be extended to as many railway 
systems as possible. The French-German pool at the 
present stage comprises 100,000 wagons, 50,000 belonging 
to France and 50,000 to Germany. The wagons are 
marked “ Europ” and used without discrimination by 
either country. 
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IRON AND STEEL PROPOSALS 


In a White Paper, published last Monday 
and printed elsewhere in this issue almost in 
full, the Government outlined its proposals 
for denationalising the iron and steel industry. 
The terms of a Bill likely to be presented to 
Parliament in the autumn are there fore- 
shadowed. The proposals are very much 
those that were expected. Ownership of the 
numerous firms whose shares were taken 
over by the existing Iron and Steel Corpora- 
tion will revert to private citizens. The life 
of the Corporation will be ended. In its 
place there will be an Iron and Steel Board, 
similar in many respects to that which existed 
just after the war, whose job it will be “to 
provide public supervision of the iron and 
steel industry.” A separate Holding and 
Realisation Agency will be responsible for 
the disposal over a term of years of the 
securities held by the Corporation. The 
industry is very unlikely to offer any opposition 
to those proposals. Indeed, the British Iron 
and Steel Federation has already welcomed 
them. For long before the war the industry 
recognised the desirability of some degree of 
public supervision of its operation. In 1937, 
for instance, the Import Duties Advisory 
Committee reported “‘ the acceptance both 
by the industry and, so far as we are able to 
judge, by public opinion, of a general over- 
sight of the policy of the industry by an 
independent body looking to the public 
interest in the widest sense.” To-day, we 
believe, the attitude of the industry goes 
beyond mere acceptance. The welcome the 
Federation offers to the Government’s pro- 
posals is sincere. For it has come to be seen 
that supervision relieves the Federation and 
individual firms of the difficult duty of judging 
for themselves whether any proposal is or 
is not in the national interest and casts that 
responsibility—under the present proposals— 
on to an independent body better fitted to 
judge fairly and far less open to accusations 
of bias. 


As compared with the Corporation which 
it is intended to replace, the new board will 
have smaller powers. Those powers will be 
partly negative. The board will be able to 
veto a development it regards as undesirable. 
But it will not be specifically able to initiate 
the construction of works it regards as desir- 
able should the industry object that they are 
not commercial propositions. The latter 
duty devolves upon the Minister of Supply, 
although it is left vague—no doubt inten- 
tionally—how he would set about his task. 
But outside the field of production capacity 
the board’s powers will be much more 
positive. It will, for instance, be empowered 
to secure imports of raw materials should it 
feel that the industry’s arrangements for 
doing so are inadequate ; it will be able to 
import iron and steel in finished or semi- 
finished form ; to encourage training and 
research, and to fix maximum prices. It is 
very obvious on examining the White Paper 
that much that it is required to do is already 
done in whole or in part by the Federation, 
and that much else can be done effectively 
only with the co-operation of the Federation. 
No doubt it is for that reason that the White 
Paper refers in certain sections to the duties 
of the board “to arrange for” something 
to be done rather than to do it itself. If 
work is not to be duplicated co-operation 
will be essential. But there does not seem to 
be any reason why the board and the Federa- 
tion should not act in amity, since their 
spheres of responsibility will be complement- 
ary rather than conflicting. Indeed, upon 
certain issues upon which the members of the 
Federation may find it difficult to reach 
agreement such a board as that contemplated 
might be able to act as a tactful arbitrator 
known to judge the issue solely by the national 
interest. Thereby it might well prove able 
to act by consent of the industry rather than 
by imposing its will upon it, an action that 
the existing Corporation had to attempt. 


In criticising the Transport Bill, the 


Opposition bases its case, not without reason, 





Aug. 1, 1952 


upon the belief that the Government intends 
to reverse the very principle that was intended 
to be served by nationalisation. It has, 
therefore, a reasonable excuse for declaring 
its intention to renationalise as soon as it 
regains power. But these proposals of the 
Government for the future of the iron and 
steel industry must surely prove far less 
objectionable to all save those obstinately 
opposed to private ownership of a basic 
industry at any price. For under these 
proposals the “‘ substance” of that public 
control of the industry which all socialists, 
even if not all conservatives, regard as 
essential will be retained. What will be 
rejected is the “‘ shadow ” of nationalisation, 
a process that does not necessarily have any 
relevance to the assumption of control. 
Moreover, control will be more, not less, 
complete just because there will no longer 
be a need to try to draw an artificial boundary 
where steelmaking ends and engineering 
begins. Where a single firm is engaged in both 
activities the control of the board over the one 
activity can be completely exercised without 
affecting the other and without creating a 
need to make an artificial and often unsatis- 
factory division by “ hiving off.” As for 
the situation of employees we could never 
see why it should be supposed that they 
would be better off under public enterprise 
than under private. Both, equally, have to 
bear “‘ the slings and arrows of outrageous 
fortune” if depression comes, and the iron 
and steel industry has for long enjoyed an 
enviable reputation for excellent labour 
relations in times of depression as well as 
times of “boom.” Is there any reason to 
suppose that those relations would not remain 
excellent were the industry returned to private 
management ? It is altogether too much 
to expect that when the terms of the Bill are 
published in the autumn the socialists will 
be able to approve each detail. But at least 
it seems to us that the proposals in the White 
Paper go so far to meet socialistic desires 
that agreement in principle upon them could 
be reached between the parties. If so, and 
at long last, the industry would be able to 
contemplate the prospect, denied it ever 
since the war, of an early cessation of party 
strife about its control and organisation. 
How great a boon that would be not only to 
the industry, but to the nation at large ! 


A CHANGE OF TYPE 


Few of our readers, we imagine, are likely 
to be so familiar with type faces as to 
be able to pronounce at a glance what is 
the change of practice that has been made 
in this issue. But only the less observant of 
regular readers are likely to remain wholly 
unaware that a change has been made. In 
fact, as from this issue until an indefinite date 
in the future, THE ENGINEER is to be printed 
in “Times Roman” instead of ‘‘ Modern,” 
the latter a type face that has long since 
belied its name. By that change so notice- 
able an improvement in readability has been 
brought about that some readers may even 
be tempted to assume that we have not only 
changed the face, but also adopted larger 
sizes of type. We hasten to disabuse them. 
We have not. In printers’ parlance, the 
main articles in this issue are printed in 
10 point and 9 point, as before, and in certain 
columns, notably, for example, “ Forth- 
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coming Engagements,” which appears each 
week on the final page of the issue, we have 
even found it possible to reduce the size of 
type without unduly sacrificing clarity. 
Thereby a really useful economy of space has 
been gained. In addition, in spite of its 
improved readability, the new type has 
proved a little—a very littlke—more econo- 
mical of space than that formerly used. 
A few more words, not a few less, can be 
accommodated in each column. In short, 
we are able both to eat our cake and have it ! 
Improved readability goes hand in hand with 
economy of space. 

By degrees in recent years the appearance 
of THE ENGINEER has been modernised to 
accord with present-day tastes in printing. 
Significant changes began to be made before 
the war. But, temporarily, in the production 
of this technical journal as in the production 
of so much else save armaments, the war 
brought a halt to developments. Since 1945, 
however, as anyone can discover by a simple 
comparison, a whole series of changes has 
been made. The present change has been 
long contemplated. But the opportunity to 
make it arose only very recently as the direct 
consequence of the installation of new 
machinery at our printers. We seized upon 
it. But the decision to adopt a different type 
cannot be made in an off-hand manner. 
More is needed than a mere instruction to 
the printer. For there is in printing a great 
deal of that art which conceals art. Every 
detail contributes to the pleasure or dis- 
pleasure the eye unconsciously feels in the 
appearance of a page. To-bea little technical, 
it by no means follows that because a 
“‘ crosshead ” was set in “‘ caps and smalls ” 
in the old type, it will look as well set in 
‘caps and smalls ” of the new. Every such 
detail needs to be scrutinised, and during the 
last two months and more we have been 
experimenting with proof “ pulls” of pages 
of this journal. We even had made up a 
“dummy ”’ issue the better to judge what 
would be the appearance of the journal in 
its new type. We believe we have brought 
about an improvement and we hope readers 
will think so, too. 

Besides altering the type we have taken 
the opportunity to make certain other minor 
alterations less significant in themselves, but 
still, we think, contributing to the general 
improvement in the readability and appear- 
ance of the journal. There is no need to list 
them. For it is possible that some of them 
may not prove permanent. Printing is so 
subtle an art that, despite the page pulls and 
the dummy issue that have been scrutinised 
by many anxious and critical eyes, we cannot 
feel as completely confident as we should like 
that we have yet set every detail just right. 
In examining a proof judgment about the 
effect of some change of detail may be clouded 
by the fact that it is made by reference to a 
hand-pulled example instead of to a sheet that 
has passed with many thousands of others 
through the machine. The observant may 
therefore notice over the next few weeks that 
minor changes continue to be made. For, 


though certain in mind about the virtues 
of the major change to “‘ Times Roman ” type, 
we are far from complacent about the minor 
ones. We shall examine this, the first issue 
of THE ENGINEER to be printed in “‘ Times 
Roman ” ever to come off the machines, with 
eyes just as critical as those of readers, 
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Welding Practice. Vol. 3: Welding of Non- 
Ferrous Metals. London: Butterworths 
Scientific Publications, Ltd., Bell Yard, 
Temple Bar, W.C.2. Price 22s. 6d. 

THE information contained in this book was 

originally prepared for use as a series of 

separate booklets in the various factories of 

Imperial Chemical Industries, Ltd. These 

booklets were written by the leading tech- 

nicians of that organisation, and it is not 
surprising, therefore, that the practical 
aspects of the welding of non-ferrous metals 
are dealt with in a particularly authoritative 
manner. This volume is complementary to 

Vols. 1 and 2, which are entitled respectively 

Welding Methods and Tests and Welding of 

Ferrous Metals. The object of all three books 

is not to treat the subject matter generally 

or comprehensively in textbook fashion, but 
rather to meet the practical needs of de- 
signers, draughtsmen, engineers, and foremen. 

The text is divided into:seven chapters, 
six of which deal with the welding of various 
non-ferrous metals, and the seventh with the 
brazing of ferrous and non-ferrous metals. 
The principal metals covered are copper, 
brasses and bronzes, nickel and its alloys, 
silver, aluminium and its alloys, and lead. 
As the work is intended mainly for reference 
purposes, the six chapters on individual 
materials are alike in the way in which they 
are built up, and refer specifically to five 
main points, namely, metallurgical factors, 
guidance to designers, welding materials, 
workshop practice, and special applications. 
This arrangement serves the useful purpose of 
enabling the reader easily to find the inform- 
ation required on any aspect in which he is 
particularly interested. 

The diagrams, photographs and tables of 
data which are incorporated are without 
exception of the highest possible value to the 
reader, and where photo-micrographs are 
included interpretation difficulties normally 
experienced by the engineer without special- 
ised metallurgical knowledge are removed by 
the particularly explanatory captions used. 
Drawings of engineering details are out- 
standingly good, and these normally occupy 
a full page, so that they can be easily read. 

The authors responsible for the preparation 
of the chapter on lead quite rightly draw 
attention to the old-established but erroneous 
term of lead burning used to describe the 
fusion welding of lead. This process, which is 
carried out by means of a welder’s blowpipe, 
joins the metal by fusion, and in no sense 
burns it. The chapter is longer than the 
others dealing with more commonly welded 
metals, but this can readily be justified by 
the lack of existing literature on the subject. 
The descriptions given of the various tech- 
niques for the welding of lead are of particular 
value. 

Brazing processes suitable for both ferrous 
and non-ferrous metals are included in the 
concluding chapter, and details are given of 
most processes at present in use, including 
torch brazing, hearth brazing, furnace braz- 
ing, resistance brazing, induction brazing, dip 
brazing and salt bath brazing. Attention is 
drawn to the type of preparation required, 
and a wide range of materials is covered. 

No attempt is made to give an exhaustive 
bibliography, but at the end of each chapter 
a limited number of references is given, 
which, because of their special interest, merit 
the reader’s attention. The wealth of prac- 
tical information on welding technique and 
component design contained in this book 
should appeal primarily to the engineer 
engaged in metal fabrication, and because it 
objectively pursues modern applications to 
the exclusion of older ones, it is of particu- 
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larly high standing in the relatively scant 
amount of literature at present available in 
these rapidly increasing fields where non- 
ferrous metals are used. 


Coast Erosion and Protection : Studies in 
Causes and Remedies. By R. R. MINIKIN. 
London : Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. Price 30s. 

Apart from some notes on the rock-forming 
minerals, weathering processes, and so on, 
and a chapter on hydrographic surveys, this 
book is devoted to a discussion of the various 
natural factors affecting the stability of the 
shore, and of the changes caused by man- 
made structures, such as coast protection 
works and harbours. The plan of the book, 
the author states, is to provide a background 
for a more thorough understanding of shore- 
line stability in a readable form of general 
interest and technical usefulness. His aim 
is achieved by discussing the numerous shore- 
line phenomena mainly by examples of their 
occurrence in nature and by giving examples 
of the coast protection works which have 
affected them. 

Throughout the book, the basic approach 
insisted upon is that of understanding the 
natural regimen of a shoreline, and of 
designing protection works accordingly, after 
patient observation and analysis—or as the 
author puts it, of developing a “‘ sea sense.” 
For, as he states, many of the constructions 
of the past fifty years merely aggravated the 
conditions they were designed to prevent, not 
only in their vicinity, but on their flanks. 
The emphasis, therefore, is not on construc- 
tional details, although such details are often 
given, but on the regimen of the beach. The 
behaviour of sand and shingle beaches, and 
the factors responsible for accretion and ero- 
sion are discussed. The effect of groynes of 
different kinds on sand and shingle beaches is 
commented upon, and examples showing the 
faults and merits of many existing systems of 
groynes are given. Similarly, the effects of 
sea walls and breakwaters on beach stability 
are demonstrated by various examples. 
There are also notes on the erosion of clay 
banks and cliffs. 

The design of coast protection works is 
not as precise a matter as most other branches 
of civil engineering, and we think that the 
facts put forward by Mr. Minikin are not as 
widely. known as might be desired ; his book 
will, therefore, be of considerable value to all 
concerned with such works. 


Introductory Soil Mechanics and Foundations. 
By GeorGE B. SOWERS AND GEORGE F. 
Sowers. The Macmillan Company, New 
York. Price 32s. 

THE authors of this book set out to present 

to the non-specialist engineer and architect 

the principles of soil mechanics and to show 
how the theories are applied to routine 
problems. The descriptive part of the book 
covering the general problems of site explora- 
tion, soil classification, fill construction and 
the use and construction of piled foundations 
contains much useful practical information. 

When, however, the stability and design 

aspects of the subjects are dealt with the 

treatment is less satisfactory. 

A general criticism is that neither the text 
examples nor the exercises are sufficiently 
related to the type of situation likely to be 
encountered in practice. In nearly all engi- 
neering works the site conditions are compli- 
cated by the presence of ground water, and in 
particular, the stability of walls or banks is 
affected by the rise and fall of adjacent water 
levels. The methods of analysis in these 
cases are not immediately obvious, and it 
would have been useful if the authors had 
found space to illustrate typical cases, and 
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to show how the shear strength parameters 
determined from the various types of test 
are applied. 

While it is true that an introduction of 
this type cannot cover the wide field of modern 
soil mechanics in a book of this length and 
price, a more adequate treatment of the 
fundamentals of stability might have been 
expected. 


Steel Defects and Their Detection. By 
HENRY THOMPSON. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, W.C.2. Price 
15s. 

THE first eighteen pages of this small book 
contain a brief illustrated description of 
defects which may be observed visually when 
present in steel ingots, forgings and bars. 
Next, various methods of macro-examination 
are described, including the recording of the 
macrostructure by means of sulphur prints, 
ink prints, &c., and by photographic methods. 
Following a description of the technique of 
microscopical examination, there isanaccount 
of the micro-constituents of steel in relation 
to composition and heat-treatment. This is 
illustrated by about twenty-five photo-micro- 
graphs, some of which, however, leave much 
to be desired in clarity and may perhaps be 
described as of workshop quality. Refer- 
ences to microscopical methods are also 
made later, in sections on the McQuaid-Ehn 
grain size test and the Fox inclusion count. 
Though it is stated to be “ usual to photo- 
graph the structure at a magnification of 
X 100” in the grain-size test, the magnifica- 
tion of the standard grain-size diagrams is 
not mentioned, nor is it specifically stated 
that the grain-size index is dependent on the 
number of grains per square inch at a mag- 
nification of 100. The description of the 
inclusion count might have been accom- 
panied by a warning that the index figure, 
in itself, is no criterion of the quality of the 
steel as regards cleanliness ; for a given index 
figure, this depends on whether the inclusions 
present are, or are not, of a harmful type. 
A description of these two methods forms 
part of the last chapter on Special Tests. 
Among the non-destructive tests, crack 
detection by magnetic, fluorescent and eddy- 
current methods are described ; so also is 
supersonic testing, but there is no mention 
of X-ray or gamma-ray radiography. The 
book will serve as a useful guide to steel 
examiners working in an inspection depart- 
ment ; and search for further information 
on any part of the subject is facilitated by 
the bibliography included at the end. 


SHORT NOTICES 


Thermodynamics of Alloys. By John Lumsden. 
London : The Institute of Metals, 4, Grosvenor 
Gardens, S.W.1. Price 35s.—The importance 
of metallurgical applications of thermodynamics 
has been recognised to an increasing extent during 
the past few years, and the comprehensive treat- 
ment of the subject contained in this book is 
specially welcome. Although the subject matter 
is presented in a clear and logical manner, ic will 
be difficult reading for one who has not already 
some considerable knowledge of general thermo- 
dynamics. The author has, however, provided 
an excellent introduction to his subject in the 
first few chapters of the book. There are twenty 
chapters in all, of which the first nine deal with 
the essential background, entropy, free energy 
and the quantum theory. They include a most 
valuable chapter on the vapour pressure of pure 
metals, particularly zinc, cadmium and mag- 
nesium. There are interesting discussions also 
of the structure of liquid metals, liquids and 
glasses, and “fluid crystals.” The remaining 
chapters deal with alloys. They contain a very 
complete collection of experimental data, which 
are critically reviewed and assessed. This part 
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of the book, therefore, becomes very valuable for 
reference purposes. It is a publication which 
maintains in every way the high standard of the 
Institute of Metals Monograph and Report Series. 


Tungsten. By Colin J. Smithells, M.C., D.Sc., 
F.I.M. Third edition. London : Chapman and 
Hall, Ltd., 37, Essex Street, W.C.2. Price 75s.— 
Since its first appearance, Dr. C. J. Smithells’ 
book on tungsten has been recognised as the 
standard treatise on the metallurgy, properties 
and applications of tungsten and its alloys. In 
all these aspects of the subject very great develop- 
ments have occurred during the period that has 
elapsed since the publication of the second 
edition. In the revision and rewriting of the 
text the author has wisely enlisted the services 
of experts in each particular field. Every section 
is thus thoroughly up to date and the authoritative 
character of the whole book is maintained. The 
interests of the user of tungsten and tungsten 
products are fully covered by the substantial 
parts of the book devoted to the use of tungsten 
in electric lighting and radio engineering, the 
iron-tungsten alloys and tungsten steels, non- 
ferrous alloys of tungsten, hard tungsten alloys 
and cemented tungsten carbide tools. The appli- 
cations of tungsten are manifold, from metal 
filaments to magnets and from glass-metal seals 
to high-speed cutting tools, and all are adequately 
dealt with. The third edition of this well-known 
book is, like its predecessors, well written and 
well produced, with excellent illustrations and 
photo-micrographs of high quality. It is an 
indispensable volume for those _ interested 
in tungsten or any of its uses or potential 
applications. 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


BRITISH LOCOMOTIVE PERFORMANCE 
AND EFFICIENCY TESTS 


Sir,—My attention has been drawn to a mis- 
statement occurring in the last instalment of the 
above articles, in your issue of July 11th, where, 
on page 62, it is said that “ over any period of 
time the actual coal burned with a 300-ton train 
is no more at 70 m.p.h. than at 50 m.p.h.”’ This, 
of course, as several readers have pointed out, 
is not so, since the coal consumption on any run 
is proportional to the coal per ton-mile relating 
to the particular rate of evaporation. On a 
journey of 100 miles, for example, with a 300-ton 
train, the consumptions of coal would be 
0-061 x 300 x 100=18301lb at 50 m.p.h., and 
0-086 x 300 x 100=2580 lb at 70 m.p.h., even 
though the coal consumptions per drawbar 
horsepower-hour are 3-39lb at 50 m.p.h. and 
only 2-:8lb at 70 m.p.h. In certain special 
cases, such as one mentioned by Mr. D. R. 
Carling in his paper read before the Institu- 
tion of Locomotive Engineers on ‘‘ Locomotive 
Testing,” some two years ago, coal would be 
saved by running faster ; but the example of 
the 300-ton train at 50 m.p.h. and 70 m.p.h. 
respectively is not in this category. 

O. S. Nock 

Bath, July 24th. 


Sir,—Mr. Nock rightly points out that the 
coal consumption figures for the 1948 tests 
include coal burned while the engine was not 
developing power ; but, on the figures quoted, 
the effect of idle time is not great. Whilst the 
engine is not working (and assuming the safety 
valves are not “blowing off” for prolonged 
periods) the heat generated by the burning coal 
balances radiation and convection losses from 
the boiler.. (If there is any rise in boiler pressure 
the heat required for the purpose is, of course, 
retained in the boiler.) 

The radiation and convection loss from a Bl 
boiler with lagging plates at 100 deg. Fah. above 
atmosphere and unlagged areas at saturation 
temperature does not exceed 100 h.p., and this, 
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allowing a transfer efficiency of 75 per cent from 
fire to water, corresponds to about 


100 33000. 60 
0-75" 778 “13000720 of coal per hour. 
Taking the second item in Mr. Nock’s table, 
the total consumption in 231 minutes was 


3-32x672x 2 = 86001. 


Of this, the quantity used to balance heat 
losses during the idle period of 115 minutes is 


about 26x =50 1b. and so even if the last 


figure is seriously ynderestimated and should be 
multiplied by 10, the coal consumption per 
drawbar horsepower-hour falls only to 


8600 — 500 
3-32x 8600 =3-03 lb. 


For the fourth item, the corresponding correc- 
tion is from 4-01 to 3-47 lb. 

To compare with this range of 3-03 to 3-47, 
the recent bulletins quote 2:15 to 3-18. There 
still remains, therefore, a considerable dis- 
crepancy to be explained. 

W. A. Tup.in, D.Sc., M.I.Mech.E. 

Sheffield, July 25th. 


THE FUTURE DEMAND FOR COAL 


Sir,—The words “... and there is a perfect 
balance between heat and power require- 
ments...” in the last paragraph of Mr. 
Gamlen’s letter (your issue of July 25th), would 
seem to exclude one of the most promising and 
least-developed fields for fuel saving. 

Where steam is used for process and/or heating, 
a back-pressure engine or turbine can frequently 
be used even if the heat and power requirements 
do not balance, the generator being connected 
in parallel with the public electricity supply. 
Electricity is then generated to the maximum 
extent possible with the steam demand and the 
remaining electricity required is drawn from the 
public supply. 

Three further factors are of importance in 
designing schemes of this kind :— 

(1) Heat can be stored in steam or hot water 
accumulators, often enabling the back-pressure 
sets to be operated steadily at the most econo- 
mical output. 

(2) The development of the self-exciting 
asynchronous induction generator has removed 
the complications associated with the synchronous 
alternator and permits less-skilled attendance. 

(3) Any scheme of this kind inherently pro- 
vides a proportion of standby plant against 
failure of the public electricity supply. 

It is perhaps of interest that small existing 
sources of water power can similarly be utilised, 
the hydraulic turbine replacing the back-pressure 
turbine or engine. In this case heat storage can 
often be used to take up the water power output 
during non-working hours. 

The subject is a large one, unsuitable for 
detailed treatment in a letter; I would only 
emphasise that large fuel savings can result from 
the installation of back-pressure or hydraulic 
equipment designed carefully on these lines for 
each particular plant, and that “‘ perfect balance 
between heat and power requirements ” is not 
necessary. 

J. R. W. MurLAND 

Belfast, July 28th. 


AERIAL SURVEY IN BRITISH GUIANA AND JAMAICA.— 
A contract has been placed with Hunting Aerosurveys, 
Ltd., of London, by the Crown Agents for the Colonies 
for the air photography of up to 25,000 square miles in 
British Guiana, and 1250 square miles in Jamaica. The 
photographs will be used for the preparation of topo- 
graphical maps and for photographic interpretation in 
connection with the assessment and development of 
the Colonies’ natural resources. This will include their 
use in the development of areas of mineral and timber 
wealth, for determining the alignment of roads, and in 
opening up the savannah country for further agricultural 
development. The survey is due to commence in this 
month, when the Lockheed XIV aircraft arrives at its 
main British Guiana base at Atkinson field, George- 
town, and the expedition is expected to remain in the 
area for a year. 
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British India Liner “ Uganda” 


No. L 
The British India Steam Navigation Company, Ltd., has recently taken delivery 


of the S.S. “* Ugai 
voyage last year. 


,” a sister ship to the S.S. ‘‘ Kenya,” which made her maiden 
Both vessels are engaged in the company’s service from the 


United Kingdom to East African ports and the “‘ Uganda” which has a tonnage 
of about 14,500, and carries a total of 300 passengers, is propelled, at a service 
speed of 16 knots, by twin screws. The machinery consists of two sets of single- 
reduction geared turbines of 11,200 s.h.p., taking steam at 430 /b per square inch 


pressure and 750 deg. Fah. 


LMOST a year ago, the S.S. “ Kenya,” 
which was built by Barclay, Curle and 

Co., Ltd., of Glasgow, sailed on her maiden 
voyage in the London to East Africa service 
of her owners, the British India Steam Navi- 
gation Company, Ltd. On August 2nd the 
‘““ Kenya ” will be joined in the service by a 
sister ship, the S.S. ‘‘ Uganda,” which is a 
product of the same shipyard, and is the 
sixty-fifth ship built by the shipbuilders for 
the owning company. After running trials 
in the Firth of Clyde, the ship returned to 
the Tail of the Bank to embark a number of 
guests by tender from Gourock, and then 
sailed on a shake-down cruise to London. 
A north-about course was followed, which 


Dar-es-Salaam, with the addition of Mar- 
seilles on the return voyage. 

From the accompanying photograph it 
will be seen that the ship has a well-balanced 
profile, having a curved raked contour 
plate stem, cruiser stern, two raked masts 
and a single funnel painted in the familiar 
black, with two white bands. The black- 
painted hull has a short forecastle, and a white 
painted superstructure, with a well radiused 
front, in which the full height windows 
around the enclosed promenade deck can be 
seen clearly. The ship is powered by two 
sets of turbine machinery, constructed by 
the Wallsend Slipway and Engineering Com- 
pany, Ltd., driving twin screws, through 
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bottom tanks in way of the holds and oil 
fuel or water ballast under the engine and 
enerator rooms, and also at the oil fuel 
unkers arranged across the ship imme- 


Dimensions and Particulars 
Length | ot tareee diculars =.. ; zh sit gin 
ween ndiculars j t 6in 
moul perpe Tift Oin 
Benth vmcolded to“ B’ "deck" - 38ft 6in 
Service speed, knots din ARTA abo . ae 16 
Gross tonnage eee hai TF hao 14,500 
General car p.cuble feet. 390,000 
Refrigera' 10, cubic feet y* Nee 25,000 
Accommodation - 
First class passengers ... ... Rirdss = s34 191 
Tourist class passengers... ... hn. tiie 109 
Propelling Machinery 
cic 005° ca Twin screw, single-reduction Parsons turbines. 
Normal power... 11,200 s.h.p. at 125 propeller revolutions. 
Astern power ... 65 per cent of no: power 
Steam supply ... Three Babcock and Wilcox boilers. 
Steam pressure... 480 Ib per square inch. 
Superheat . 750 deg. Fah. 
Electrical Machinery 
Type sg generators . Five W. H. Allen diesel driven generators. 
ee eee 390k W, 220V d.c. 
Emergency + Ae One diesel driven. 
jE aes ae S50kW, 220V d.c. 


diately forward of the boiler room, below 
which feed water is carried. Nos. 4 and 5 
holds are aft of the engine room. 


First-CLass ACCOMMODATION 
Single and two-berth cabins, including 
a few with private bath rooms attached, 
are arranged on “A” and “B” decks 
to take eighty-three and eighty-four first- 
class passengers respectively, and there are 





took the ship through the Western Isles, 
around Cape Wrath, through the Pentland 
Firth, then down the East Coast to Tilbury, 
and, at the invitation of the British India 
Company, we were able to make the voyage 
and observe the behaviour of the ship. 

The British India Steam Navigation Com- 
pany, Ltd., which has been in existence for 
ninety-six years, first began trading to East 
Africa in 1872, but it was not until 1887 that 
Sir William Mackinnon was able to accept 
a concession, from the Sultan of Zanzibar, 
of the customs and administration of his 
dominions. Since that date, the company 
has continued to foster the trade of East 
Africa, and has maintained a fleet of ships 
on that particular service. As previously 
mentioned, the “‘ Kenya ” was added to the 
fleet last year, and will be joined by the 
“* Uganda ” to-morrow, the sister ships being 
the largest vessels belonging to the company. 
Both vessels carry two classes of passengers, 
which is a departure from the company’s 
usual practice, and arrangements have been 
made for passengers to make the round 
trip to Beira, the terminal port, calling at 
Port Said, Aden; Mombasa, Zanzibar and 





S.S. ‘‘ Uganda ” 


single reduction gearing to give the ship a 
service speed of sixteen knots. 


CONSTRUCTION 


The ship has been built under the survey 
of Lloyd’s Register of Shipping and con- 
forms with the regulations of the Ministry 
of Transport, and also the latest international 
regulations for safety of life at sea. Within 
the main hull is a forecastle deck which is 
continued, after a break at No. 1 hatch, as 
““A” deck, right to the stern, “B” and 
““C” are continuous steel decks and ““D” 
deck runs for the length of Nos. 1, 2 and3 
holds, which are forward of the machinery 
spaces. The superstructures consist of a 
long promenade deck above which is a 
shorter boat deck with the bridges at the 
forward end and a large deckhouse aft. 
Both riveting and welding have been used 
as a method of joining, the butts and 
seams of the side plating and strength 
decks are riveted as are also the frames 
and beams, while welding has been exten- 
sively employed for the bottom shell and 

most of the superstructures. Water ballast 
or fresh water is carried in the double 





eight three-berth cabins on the port side of 
“*B ” deck which are interchangeable tourist 
to first-class. All the cabins have access to 
the ship’s side. The public rooms are on the 
promenade deck at the forward end of which 
is the drawing room. This is designed so as 
to give the impression of being circular in 
shape, the ceiling having a circular recess 
and concealed lighting, and the effect is 
heightened by bow windows to port and 
starboard, and a raised observation platform, 
at the forward end, which conforms to the 
sweep of the bridge front and is guarded by 
a low balustrade. The furniture, consisting 
of deep-seated settees, easy chairs and occa- 
sional tables, is arranged informally 
around a centre table of pedestal design. 
Large windows give an unobstructed view 
across the promenade deck on to which the 
room has direct access at several points. 
For general illumination there is concealed 
coloured fluorescent lighting and apart from 
the Canadian maple wall panelling the main 
decoration is a framed picture, over the fire- 
place, depicting a mid-nineteenth century 
view of a tree-lined avenue leading to a 
French chateau. : 
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Doors to port give direct access aft from 
the drawing room to the card room and the 
library recess. There are comfortable arm 
and tub chairs, and the inboard wall, which 
is leather panelled, carries a carved and 
decorated panel representing ancient Chinese 
ivory chessmen. This panel is flanked by two 
roundels showing the “‘ King” and “‘ Queen” 
on playing cards. To starboard there is a 
vestibule and a passageway, abreast of which 
is a small writing-room where an altar piece 
is concealed within the panelling at the for- 
ward end. 

Continuing aft ‘id passing through an 
entrance hall, passageways to port and 
starboard lead to the spacious smoking-room, 
vhich extends for the full width of the deck- 
house and has a deep bay window recess 
on each side. Settees and easy chairs, 
ipholstered in grey, green and peach-coloured 
leather, together with the necessary comple- 
ment of card and coffee tables, form the 
furnishing. Over the buffet sideboard, at 
the forward end, is a painting which has as 
its subject the beasts of the forest shown in 
natural surroundings, with the Murchison 
Falls in Uganda as a background. Placed 
over the stone fireplace, at the aft end of the 
room, is a carving in low relief on the theme 
of the tobacco plant, its cultivation and ulti- 
mate enjoyment. 

Aft to port double metal doors open on 
to the cocktail bar through which access can 
be gained to the verandah ballroom and 
which can be reached also by a small vestibule 
to starboard, directly connecting the smoking- 
room with the ballroom. An _ orchestral 
platform guarded by a silver bfonze rail is 
placed forward and sliding glazed screens 
can be opened for coolness. The space serves 
a triple purpose, for apart from dancing it is 
furnished as a verandah cafe and a small 
space at the aft end houses a cinema pro- 
jector for the showing of films. For the 


children there is a well-equipped nursery and° 


an adjoining open playing space which is 
guarded by rails. 

The main stairway leads from the pro- 
menade deck entrance hall, which is decorated 
with a marquetry panel illustrating in detail 
many of the species of birds found in Uganda, 
down through “A” deck to the main 
entrance hall on “ B”’ deck. Here is situated 
the bureau and nearby is a shop and hair- 
dressing saloon. From the hall, wide passage- 
ways to port and starboard lead forward to 
the staircase giving access to a vestibule open- 
ing on to the air-conditioned dining-room 
on “‘C” deck. Extending the full width of 
the ship the room has seats for 176 at tables 
for two, four, five and six. In the well over 
the dining saloon are mural paintings in 
the form of scenic panels, the subjects of 
which link Mombasa with the heart of 
London. There is a separate children’s 
uining saloon, in the port side and aft of the 
main saloon, which has a seating capacity 
of forty and can be divided into three rooms 
by means of sliding and folding veneered 
screens. 

Adequate facilities for playing games are 
available, the aft end of the boat deck being 
given over to deck tennis and other games, 
while further space is reserved for this purpose 
on the promenade deck, where there is also 
an open-air swimming pool. A small notice 
informs those who like to exercise in a more 
leisurely manner that eight circuits of the 
promenade circuit is the equivalent of 1 mile! 


Tourist CLASS AND CREW 
ACCOMMODATION 


All the tourist class passengers are accom- 
modated in two, three and four-berth cabins 
on *B” deck, from which a T-staircase 
leads directly to the dining saloon on “C” 
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deck. There is a seating capacity for 126 at 
tables to seat four, six and eight, and the 
walls are veneered in weathered sycamore. 
Equipment is provided in the dining saloon 
for the showing of films. The public rooms 
for the tourist passengers are situated at the 
aft end of the house on “ A” deck and con- 
sist of a smoke room to port and a lounge to 
starboard, both being entered from a small 
entrance hall. Nigerian pear tree is the 
material used for panelling the smoke-room, 
and there is a recess containing a painting 
of a harvest scene in the Scottish Lowlands, 
while_the well-furnished: lounge is panelled 
in ivory sycamore. The children. have a 
protected open-air playing space and a 
separate nursery, access to which is through 
a door in the forward bulkhead of the 
lounge. A swimming pool has been provided 
on “A” deck, where there is also space for 
deck sports. The illustrations reproduced 
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and are fitted with a range of equipment, 
mostly electrical, supplied mainly by the 
Carron Company, although steam is available 
for certain purposes. There is an electric 
range and grill and steam-jacketed boilers 
in the galley, while the bakery contains a 
double chamber combined electric and steam 
oven, capable of producing 1801b of bread 
per batch, an electric dough mixer and electric 
proving cupboards. Other electrically driven 
equipment includes mincing and slicing 
machines, a root vegetable peeler and a dish- 
washing machine having twin pumps, one 
for washing and the other for rinsing, and 
capable of dealing with 3000 pieces per hour. 

Ironing and drying rooms are available 
and there is a laundry on “C” deck aft 
which is capable of. dealing with all the 
requirements of the passengers and crew. The 
equipment, which is all-electric, and has been 
supplied by James Ritchie, Ltd., includes 


PR cl 
1 3 


7 


Bd 


Ship's Galley 


on the opposite page show some of the 
public rooms. 

There is excellent accommodation pro- 
vided for the officers and crew. The captain 
has a suite of rooms on the navigating bridge 
and the deck officers are in a house forward 
on the boat deck, while the engineer officers 
have their cabins, smoking room and mess 
room in a house aft on the same deck. 
Petty officers and others have cabins located 
amidships on “‘C” deck, where there are 
also separate messes for the petty officers, 
stewards and musicians. The deck and 
engine-room crews and general servants are 
accommodated aft on “ A,” “B” and “C” 
decks. 

The ventilation arrangements for the 
whole of the accommodation for passengers 
and crew has been the responsibility of 
Thermotank, Ltd., and air conditioning is 
provided for the hairdressing saloon, shop 
and purser’s bureau, in addition to the first- 
class dining saloon. 


SHrp’s SERVICES 


The hotel services for the first and tourist 
class passengers are situated on “‘C” deck, 





washing machines, hydro-extractors, dryers, 
an ironing machine and a rapid twin press. 
For safeguarding the health of passengers 
and crew there are general hospitals amid- 
ships on “ C” deck starboard, while there 
is a hospital deck aft on which are located 
the isolation hospitals for passengers and crew. 


GENERAL EQUIPMENT 


There are five hatchways and for the work- 
ing of cargo 5 and 8-ton derricks are mounted, 
and there is one 30-ton derrick stepped on 
the centre line at No. 2 hatch. For working 
the derricks there are eight electric winches 
lifting 3 tons at 100ft per minute, and 
eight rated to lift 5 tons at 90ft per minute, 
all of which were manufactured by Clarke, 
Chapman and Co., Ltd. This company has 
also supplied the three electric warping 
capstans, each capable of exerting a pull of 
8 tons at 75ft per minute, and the electric 
windlass and associated roller bowstoppers. 
Two of the capstans are located on “A” 
deck aft and the third is on the forecastle 
deck abaft of the windlass, which is suit- 
able for handling 2¥in diameter “‘ Tayco ” 
cable and bower anchors weighing about 5 
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tons. Both the windlass and the adjacent 
capstan are driven through vertical shafts 
by motors placed on the deck below. 

The steering gear is of Brown Brothers 
four-ram, electro-hydraulic pattern, powered 
by two 50 h.p. motors and controlled by a 
telemotor system from the bridge. 

All the instruments essential for navigation 
are fitted in the wheelhouse and chart room, 
and include radio and radar supplied by the 
Marconi International Marine Communica- 
tion Company, Ltd. In the wheelhouse is 
the smoke-detection cabinet, which is installed 
as part of the “‘ Pyrene”’ combined smoke- 
detecting and CO, gas-fire extinguishing 
plant for the cargo holds. To combat any 
outbreak of fire within the accommodation 
there is a sprinkler system supplied by the 
Atlas Sprinkler Company, Ltd., while fire- 
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resisting bulkheads and doors serve to divide 
the ship into zones. Subdivision is maintained 
by Mechans horizontal sliding watertight 
doors, seven being fitted on “C” deck in 
addition to those fitted between the boiler 
and generator rooms and at the tunnel 
entrance. 

The life-saving equipment includes two 
26ft emergency lifeboats, carrying forty- 
three persons each, slung under Welin- 
Maclachlan overframe quadrant davits 
abreast the officers’ deckhouse. The remain- 
ing boats are all 30ft in length, five having a 
capacity for ninety-two persons each, and 
the sixth being fitted with a motorand carrying 
fifty-six persons. All the boats are of steel 
and, except for the emergency boats, are 
carried under Welin-Maclachlan gravity 
davits. 


(To be continued) 


The Swinden 


Laboratories, 


Rotherham 


The Swinden Laboratories, at Rotherham, have now been. completed and occupied 
by the research and development department of the United Steel Companies, Ltd. 
Work on the construction of these laboratories was started towards the end of 1949. 
Their completion has enabled the company to centralise its research organisation 


and to extend that department’s activities. 


HE central research organisation of the 
United Steel Companies, Ltd., Sheffield, 
was set up over twenty years ago under the direc- 
tion of the late Dr. Thomas Swinden, and in its 
earlier years was concerned mainly with problems 
related to metallurgy, refractories, and the 
chemistry of steel making. Most of the work 
was at that time carried out at the Stocksbridge 
Works, Sheffield. Towards the end of the war, 
the board of United Steel Companies, Ltd., 
decided to expand the activities of the research 
and development department, and following 
the lamented death of Dr. Swinden in 1944, Mr. 
Frank Saniter was appointed director of research. 
The first step in the expansion of the depart- 
ment was the formation of a group of develop- 
ment engineers to specialise in iron and steel works 
plant. A minerals section was started, covering 
ore-dressing methods as well as the raw materials 
used in iron and steel-making, and work on open- 
hearth furnace practice led to a demand for new 
laboratories where air, water and hot gas flow 
could be studied. This expansion of research 
and development work, with its consequent 
increase of staff, resulted in the first transfers 
from Stocksbridge to Rotherham. There, the 
company purchased a property known as “‘ Red 
House,” which, with its grounds, occupied an 





area of about 15 acres. The house itself accom- 
modates the director of research, the adminis- 
trative staff, and the library and information 
service. The new laboratories have been built 
in the grounds, there being four main blocks. 
A photograph of the new buildings is reproduced 
on this page. In honour of the United Steel 
Companies’ first director of research, the whole 
establishment has been appropriately named 
“* The Swinden Laboratories.’’ Some description 
of the new buildings was given in THE ENGINEER 
of February 16, 1951. The development engi- 
neering offices are situated in the centre block, 
on the top floor of which is a spacious and very 
well-lighted drawing-office. Behind this block 
is another block consisting of a high single-storey 
building on the portal frame principle, which has 
been designed for pilot plant work and is therefore 
equipped with overhead cranes and movable 
partitions. One of the two remaining blocks is 
at right-angles to the centre block and the 
other is adjacent to it, as shown in the illustra- 
tion. They contain the metallurgical, physics, 
welding, chemistry, refractories and X-rays 
sections of the department. All the new 
buildings are connected by corridor links, and 
the exterior finish is in ‘“‘ Stamfordstone ” 
brick, the yellowish-brown colour of which 
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blends admirably with the original Swinden 
House. The tree-lined estate and gardens have 
provided a pleasant setting for the establishment. 

These new laboratories are at the service of 
all the constituent parts of the United Steel 
Companies, Ltd., and are conveniently near 
to the works at Rotherham, Stocksbridge and 
Scunthorpe, the plant of the Workington Iron 
and Steel Company being the only one in the 
group that is a considerable distance away. 
The group, it should be added, possesses its own 
sources of supply of certain raw materials, in 
particular iron ore, while its finished products 
serve all the main steel-consuming industries. 
It is also of interest to note that the research 
and development staff has been increased from 
sixty-six in 1945 to its present strength of 180. 


THE WorRK OF THE RESEARCH AND DEVELOPMENT 
DEPARTMENT 


Each of the works of the United Steel Com- 
panies, Ltd., has its own research department, and 
by a good “‘committee structure”’ there is excel- 
lent co-operation, and no overlapping, between 
them and the central research and development 
organisation. At the Swinden Laboratories, 
the various sections deal, for the most part, with 
problems which can be conveniently classified 
under the headings of minerals, refractories, 
fuels and furnaces, iron and steel-making plant, 
forming of metals, metallurgy, chemistry, physics, 
and mathematics. Here, we give just a few 
examples of some of the work which is under- 
taken. They do not represent, by any means, 
the whole activity of the department. 

The minerals section makes extensive studies 
of the location, distribution and properties of 
the raw materials which the company is able 
to obtain in this country. The iron production 
at the Scunthorpe plant, for instance, is based on 
the use of % self-fluxing burden, consisting 
roughly of two parts of Frodingham ironstone 
with one part of Northamptonshire ironstone, 
the former being relatively high in lime and the 
latter high in silica. The handling of these raw 
materials has been the subject of considerable 
investigation and plant improvement, but even 
with the latest techniques great difficulties are 
experienced owing to the sticky nature of the 
ores, which tend to clog both the crushing 
machinery and the subsequent screens. The iron 
content of both the Frodingham and Northamp- 
tonshire stone is only 22 to 35 per cent, or roughly 
half that of imported ores, and considerable 
attention has, therefore, been paid to the possi- 
bilities of concentration. Most of the traditional 
procedures, such as froth flotation, have been 
tried, but few have shown any signs of promise, 
mainly on account of the finely disseminated 
character of the iron-containing minerals. 

The most encouraging procedure at present 
is the removal from the crushed ore of the fine 
material that tends to choke the blast-furnace, 
and its partial fusion, when mixed with coke 
breeze on a sinter strand, to form a lumpy pro- 
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duct. In addition to solving the problem of 
excess fines, it results in the elimination of 
roughly 75 per cent of the sulphur and virtually 
the whole of the carbon dioxide and water. 
An extensive co-operative research on sintering 
carried out at the Scunthorpe plant showed that 
big improvements were still possible and that, 
given adequate contro] of such factors as bed 
permeability, a considerably increased pro- 
duction could be obtained without deterioration 
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suspended in water, showed most unexpected 
results, and in particular a marked degree of 
recirculation. At first it was thought that this 
must be peculiar to the model and could not 
possibly occur in the actual furnace. However, 
research on simple two and three-dimensional 
geometrical shapes showed that recirculation 
was the rule rather than the exception and, 
indeed, that it was extremely difficult to design 
any kind of chamber fed by jets that did not show 


“ 


Air Flow Laboratory 


in quality. Furthermore, blast-furnaces tend to 
produce more iron and consume less coke when 
carrying a sinter-rich burden. But, of course, 
any radical change in large-scale plant is always 
liable to upset production. For that reason, a 
miniature sinter plant has been built at the 
Swinden Laboratories to enable the effect of 
extreme changes, for example, in water content 
or coke quality, to be determined. 

In the section which deals with refractories, 
one of the studies is concerned with the roofs of 
open-hearth furnaces. The melting point of a 
silica brick is so close to the operating tempera- 
tures carried in open-hearth furnaces that, until 
recently, it was thought that little improvement 
could be expected in the performance of silica 
roofs. Reports from South Africa that bricks 
made from silcrete rock gave much improved per- 
formance led to trials being made with imported 
material. As a result, it has now been shown 
that, given a raw material low in alumina and 
providing a naturally high bulk density, an 
improvement in roof life of the order of 50 per 
cent is practical. This, in its turn, has led to a 
more intensive search for better silica bricks, 
both in this country and elsewhere. 


FUELS AND FURNACES 


Up to the end of the war, most of the United 
Steel Companies’ open-hearth furnaces were 
fired with producer gas or mixed gas. The 
subsequent coal shortage led to the conversion 
of many cold-charged furnaces to liquid fuel 
firing, using either fuel oil or pitch-creosote. 
Valuable information on combustion and heat 
transfer was provided by the Templeborough 
trials on open-hearth furnaces which were com- 
pleted in 1946. 

One conclusion from those trials, however, 
was that there was a lack of information on flow 
conditions within the furnace chamber. As a 
result, the research and development department 
started an extensive investigation of flow 
problems, beginning with the construction of 
small-scale water models. The study of flow 
pattern in such models, made possible by the 
intense illumination of aluminium particles 


this phenomenon. As a result of several years’ 
work it is now possible to trace the flow pattern 
through simple two and_ three-dimensional 
models ‘to scale models of furnaces and finally 
to the actual furnace itself ; the check between 
water model and full-scale operation being 
surprisingly close. Attempts are now being 
made to design furnaces to a desired flow pattern, 
the major difficulty being to specify just what 
kind of flow pattern is likely to give the best 
results as regards combustion, heat transfer and 
refractory wear. One 80-ton furnace has already 
been built on the basis of such flow studies, 
whilst other furnaces for special purposes have 
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been and are being designed on the basis of water 
model and hot model work. 

The importance attached to flow patterns not 
only in open-hearth furnaces, but in such 
radically different classes of equipment as sinter 
plants and recuperators, is shown by the inclusion 
in the new department of a group of three 
laboratories, where air flow, water flow and hot 
gas flow can be studied. Two of these labora- 
tories—for air flow and water flow—are shown in 
accompanying illustrations. The aerodynamics 
laboratory was originally intended for the 
méasurement of velocity distribution, mixing 
and energy losses in flow systems, and the calibra- 
tion of metering devices, but has already become 
involved in more fundamental problems, such 
as flow in free jets and of gases over surfaces. 

The hydraulics laboratory was designed on 
the basis of several years’ experience of temporary 
facilities. The flexible arrangement of pipes 
and valves now enables as many as four water 
models to be on test within a very short period 
of one another. Twin pumps and tanks enable 
air and gas flow to be simulated by aerated 
water, or water containing aluminium particles. 
High-powered filament and arc lamps and a 
specially designed flash discharge tube permit 
photography over a wide range of intensity and 
duration. The analysis of flow patterns in open- 
hearth furnace models is extremely complex, 
but where there is conscious design, as in some 
of the more recent work, the patterns are simpler 
to understand and easier to control. 


METALLURGY 


As the products of the United Steel Companies, 
Ltd., are used in almost all the steel-consuming 
industries, the metallurgy section of the research 
and development department is called upon to 
study a variety of problems. The general proper- 
ties of new steels are assessed by standard mech- 
anical tests, but each steel must also be studied in 
relation to the particular conditions under which 
it is to be used. Before all the requirements can 
be met, many changes in composition and manu- 
facturing procedure may be required. Work is 
continually in hand on the effect of such varia- 
tions in composition, both on the micro-structure 
and mechanical properties of existing steels ; 
whilst new products having special characteristics, 
such as high-temperature strength or corrosion 
resistance, are in process of development. The 
scale of this work may be judged from the fact 
that over 8000 experimental casts have been 
made in the Jaboratory high-frequency furnace 
since the department first opened in 1934. The 
number of casts made each week is still increasing. 

The research department is serviced by a well- 
equipped machine shop, designed to facilitate 
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Battery of Creep Test Machines 


the rapid production of the large number of 
special test pieces required in assessing new 
steels. In addition, it constructs a substantial 
part of the equipment used in the laboratories, 
including the numerous creep extensometers and 
furnaces. Adjacent to the machine shop there 
are rooms for controlled heat-treatment and 
macroscopical examination. Other laboratories 
are equipped for carrying out tensile and impact 
tests at room and elevated temperatures, harden- 
ability, torsion, fatigue, wear and damping tests, 
as well as special tests designed to meet some 
particular need, such as the effect of repeated 
loading on valve springs. 

In view of the increasing use of high-tempera- 


ture metals, special importance is placed by the 
department on creep tests. The long test periods 
are often an embarrassment to the research 
worker, since they mean that a large amount of 
expensive equipment is required in order to obtain 
data in any reasonable time, even for a modest 
number of samples. We illustrate part of the 
battery of creep test machines at present in use 
at Swinden House. All of them, of course, have 
to be operated with extreme accuracy, both as 
regards temperature control and _ extensions. 
With these units, temperature variations of more 
than +2 deg. Cent. are considered serious, 
whilst a change in test piece length of two- 
millionths of an inch can readily be detected. 


Transformer Trolleys for British 
Railways 


ARTICULARS have now been issued of two 
interesting vehicles, designed specially for the 
conveyance of heavy electrical transformers, 
which have been ordered by British Rail- 
ways from Head, Wrightson and Co., Ltd., 
of Thornaby-on-Tees. 
A drawing of one of the new trolleys is reprc- 


duced below and its leading dimensions are 
shown in an accompanying table. 

Each trolley comprises two main side beams 
resting on an equalising beam at each end, and 
this beam in turn is supported by two six-wheeled 
bogies. Each side beam is detachable and the 
two together are adjustable from a minimum 


65’- 0" Over Beam 
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of 6ft 1lin to a maximum of 9ft between the 
inside of their flanges in multiples of Sin. 

The beams are of fabricated construction in 
the form of a joist section comprising two web 
plates separated by vertical rolled steel joists, 
and covered top and bottom by flange plates 
welded to the web. Both beams are secured a: 
the ends to the end connection framework by 


Main Dimensions 


Length over buffers ... 

Length over headstocks ... 

Centres of side beam supports .. 

Centres of equalisers and bogies 

Width of each side beam . = 

Depth of side beam at centre |... 
Minimum distance between side beams . 
Maximum distance between side beams .. 
Maximum width over trolley see 
Height of Bins hath ery rail (unloaded) cal 
Height of side beams _— rail ~siaeteci es 
Estimated weight : 
cast steel clutches. Each pr connection unit 
is fixed to the top of a structure which contains 
the cross traversing gear and the side beam 
adjustment. 

Through the cross traversing gear, the side 
beams; complete with a transformer, can be 
traversed on steel rollers running in an oil bath 
up to a maximum of 12in towards either side to 
avoid obstructions during transit. This gear can 
be operated from both sides of the vehicle through 
a screw and trunnion. 

The side beam adjustment is also made on 
the separate top part of the structure which 
supports the ends of the beams, and runs on 
steel rollers. It is operated from the inside of 
the trolley, through bevel gears to a screw and 
trunnions, to move both beams simultaneously 
towards each other or apart. Steel centre 
castings incorporated in this structure are 
steadied by side friction plates. 

The weight is carried on an equaliser at each 
end which transmits the load from the side beams 
equally to the two bogies at each end. Steel 
centre castings and side friction blocks are 
provided at each bogie centre. 

The six-wheeled bogies are of riveted con- 
struction and are built up of rolled steel sections 
and plates. The 3ft diameter wheels have 12in 
by 74in journals... A screw brake operated from 
each side of each bogie actuates two brake blocks 
on two wheels of a bogie. Laminated bearing 
springs are fitted, together with india rubber 
auxiliary bearing springs. Mild steel has been 
used throughout the construction of the vehicle, 
and, with the exception of the bogies which are 
riveted, it is of all-welded construction. 

It is possible to jack up a transformer until 
the beams are relieved of its weight and then 
remove one beam by means of its detachable 
legs, which run on rollers over a temporary rail 
on ground level. 

Each trolley has a maximum clear loading 
space of 30ft long by 9ft wide, and can carry a 
load of 135 tons concentrated on two points 
on each beam at 20ft centres, on three points at 
30ft centres, or a distributed load of 120 tons 
over a length of 30ft, or a load of 100 tons dis- 
tributed over a length of 12ft. The vehicles 
can negotiate sharp curves of 14-chain radius. 
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An Improved Tramcar 


T the time when London was saying good- 

bye to the last tramcar, the Blackpool Corpora- 
tion was putting into service the first of twenty- 
five of a new class of single-deck cars being built 
by Charles Roberts and Co., Ltd., Wakefield. 
One of them is illustrated below. 

The body, with seating for fifty-six passengers, 
has a well-type underframe, dropped between 
the bogies to permit a low central platform with 
a minimum step height, and it is carried on two 
Maley and Taunton hornless equal-wheel bogies. 
Both bogies are equipped with two Crompton 





cally operated by a long-stroke engine with 
electro-magnetic control. These doors have a 
particularly wide aperture, the length of travel 
being greater than that of the L.T.E. stock, as 
the distance between the side pillars is 6ft 34in. 
The door equipment was supplied by G. D. 
Peters and Co., Ltd. 

The trolley boom is carried on a tower, over 
the main centre platform, which also houses the 
accelerator unit. 

The overall length of the’car is 50ft, and the 
distance between bogie pivot centres 25ft. The 


Tramcar for Blackpool Corporation 


Parkinson traction motors rated at 45 h.p. at 
275V.. Each axle is motored, the drive being 
through cardan shaft and spiral bevel gears. 

The wheels are of the resilient design, introduced 
by Crompton Parkinson, Ltd., in which thereis no 
metal to metal connection between wheel hub 
and tyre, the torque being transmitted and shocks 
absorbed by large masses of rubber in shear. 
Normal braking is by rheostatic means, the car- 
being brought finally to rest by air wheel brakes, 
which also serve to hold the car on a gradient. 
There are also magnetic track. brakes for use in 
emergency. 

The control gear is of the ““Vambac’”’ type. The 
main feature of this is the accelerator, an arrange- 
ment of resistance grids in a circular group. 
A motor-driven arm rotating within this group 
switches in succession about ninety control 
notches. The arm motor is automatically regu- 
lated in speed according to the setting of the 
single driving lever, in conjunction with the 
control imposed by automatic safeguards to 
prevent overloading. The arm itself carries 
permanent magnets which operate the resistor 
step switches, 

The accelerator is similarly used for rheo- 
static braking. Both acceleration and braking 
are controlled by the driving lever, which is 
pushed forward or backwards respectively. In 
each case the rate is automatic and variable, 
dependent only on the extent to which the lever 
is moved. The control equipment was built by 
Allen West and Co., Ltd. 

The air brakes are arranged so. that the con- 
ductor can stop the car independently of the 
driver by using a small lever mounted on the 
door jam of the central platform, this brake 
being also provided with a “ fail-on,” which 
operates automatically in the event of any damage 
to the piping. 

Sliding centre-entrance doors are pneumati- 





bogie wheel-base is 6ft and the diameter of the 
wheels 2ft. Overall height from rail to top of 
roof is 9ft 11%in, the interior height in each saloon 
is 6ft 10in, and the length 18ft. The overall 
width of the car is 7ft 1lin and the minimum 
clearance from underframe to rail level 64in. 
The maximum running speed is estimated at 
40-45 m.p.h. 


Power Supply in Bombay 


THE demand for electric supply in Bom- 
bay, in common with other similar industrial 
cities in India, has been growing at such a rapid 
pace that the failure of the existing power system 
to meet it has created a major industrial problem 
during the last few years. The firm generating 
capacity in the Bombay region has increased 
over the 1939-51 period from about 244MW to 
265MW, whereas the demand has moved up in 
spite-of the load staggering schemes, from 154MW 
to 255MW. To the available firm capacity of 
265MW, which represents the firm capacity of 
the Tata-G.I.P. Railway interconnected system, 
the Tata group contributes about 235MW, the 
remaining 30MW being made up by the Chola 
thermal power station of the G.I.P. Railway. 
The shortage in power is much worse than what 
is indicated by the narrowing of the gap between 
the productive capacity and demand, for the 
capacity of the Tata group really depends on the 
rain in the catchment area which supplies water 
to the Tata reservoirs. Recently the monsoon 
has been very irregular, and the total units pro- 
duced have fallen short of the maximum generat- 
ing capacity. In 1948 the Tata group drew the 
attention of the Government to the need for 
increasing the capacity of the interconnected 
system of the region by the installation of a 
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thermal generating plant. Last month, nearly 
four years after the first suggestion was made, 
the Bombay Government announced that it 
had decided to entrust to Tata the construction of 
a new thermal plant near Bombay. 

The setting up of the new plant, it is learnt, 
will be completed in two stages. It is estimated 
that the construction of the first stage of SOMW 
capacity will be over by 1956, which coincides 
with the end of the first five-year plan. The 
second stage will probably take another two 
years. The design of the plant which is now in 
hand will be completed shortly. Alternative 
sources of supply of the plant in the sterling and 
dollar areas are being explored. An important 
feature of the proposed plant is that it will use 
the waste gases from the proposed oil refineries 
planned by the Burma-Shell group of oil com- 
panies with the active assistance of the Govern- 
ment of India. The new power station will be at 
Trombay, where, besides the refinery referred to 
above, many other industries are being planned. 
The cost is estimated at Rs.12 crores (£9 million). 

The Chola power station owned by the G.I.P. 
Railway has a firm generating capacity of 30MW, 
which is about 24MW short of the peak demand, 
this deficiency being made up by the Tata group. 
With the nationalisation of the railways, the 
power station has been taken over by the Railway 
Board, and its capacity is being augmented by 
the installation of two new boilers, two 
12MW sets to serve the railways, and three 
18MW sets for the Bombay electricity grid. 
The first two railway sets have already been 
erected and are expected to be in operation by 
the end of this year. The first grid set may not 
start operation until May, 1953, The Tata group 
is also expanding its capacity by the addition of 
a 22MW set to one of its hydro-stations. 

By 1956, therefore, with the completion of the 
first stage of the Trombay power station, Bombay 
region power system will have a total generating 
capacity of 441MW, an increase of about two- 
thirds of its present capacity. 


The Melting Point of 
Chromium 


CHROMIUM plating is used not only for protec- 
tion against corrosion, but also to an increasing 
extent to afford protection against the erosive 
effect of hot gases. In this connection its melting 
point is of significance, and this has been a very 
uncertain quantity for many years. In 1925 it 
was generally held to be not much above 1600 deg. 
Cent. In 1931 the values given were between 
1765 deg. and 1830 deg. Cent., with two notable 
exceptions, 1920 deg. Cent. (by Smithells and 
Williams, 1929) and 1915 deg. to 1925 deg. Cent, 
(by Friemann and Sauerwald, 1931); but in 
1935 and for some years later, 1830 deg. Cent. 
was still given as the most probable value for 
the melting point. Determinations made in 
recent years have varied between 1845 deg. and 
1930 deg. Cent. Because of this wide spread a 
redetermination has been made at the Massa- 
chusetts Institute of Technology by D. S. Bloom, 
J. W. Putman and N. J. Grant. 

Electrolytic chromium, reduced to fine powder, 
was annealed in purified dried hydrogen at 
1375 deg. Cent. and 183 grammes of it were 
melted under purified argon in a zirconia crucible. 
Temperatures were taken by means of an annealed 
tungsten-molybdenum thermocouple, the tip of 
which was enclosed in a protective zirconia tube 
and immersed in the liquid chromium to within 
tin of the bottom of the crucible. Results of 
eight individual determinations varied from 
1886 deg. to 1912 deg. Cent. with an average 
of 1903 deg., only two being below 1900. The 
authors give 1903 +10 deg. Cent. as the final value 
and claim that results above this limit are due to 
ageing of the thermocouple ; but their analytical 
figures for the chromium they used show a total 
of impurities of about 0-35 per cent, 0-3 per cent 
being iron, which would have a depressing effect 
on the melting point. It seems that the figure 
given by Smithells and Williams? in 1929 may 
yet prove to be the most accurate. 





4 Journal of Metals, June, 1952, page 626. 
2 Nature, 1929, vol. 124, page 617. 
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Some American Studies of Tyre 
Performance 


Much new information on the tread wear, power loss and other performance 
characteristics of automobile tyres has resulted from an extensive investigation 
which is at present in progress at the National Bureau of Standards, Washington, 
D.C. The work has led to the development of a number of new and improved 
methods for predicting tyre performance, and, through the use of statistically 
planned experiments, it has been possible to determine the effects of many variables 
not previously isolated. The results are already ‘being utilised in the develop- 
ment of improved specifications to apply to the purchase of tyres by departments 


of the U.S. Government. 


wun the introduction of synthetic rubber in 
the American tyre industry large varia- 
tions in the quality of tyres have been encoun- 
tered. At present, the service life of tyres of 
the same size but of different makes has been 
found to range from 12,000 to 41,000 miles. 
As the U.S. Federal Government is spending 
over 50,000,000 dollars a year on automobile 
tyres, large savings are anticipated if it becomes 
possible to purchase tyres on the basis of per- 





Fig. 1—Power Loss Testing Machine 


formance. To provide the necessary data the 
Bureau began a large-scale programme for the 
development of tyre testing methods in 1950 
under the sponsorship of the General Services 
Administration. Studies have also been under- 
taken for the Reconstruction Finance Corpora- 
tion in connection with current efforts to develop 
large size truck and bus tyres made with large 
proportions of synthetic rubber. Previous work 


by the N.B.S. on tyre testing methods extends 
back to 1920, when investigations were first 
to develop objective procedures 


begun for 





evaluating tyres. Because a tyre is composed of 
other materials in addition to rubber, existing 
tests used for rubber compounds were of little 
use in predicting tyre performance and service- 
ability, and it was necessary to develop new 
methods of test. These early studies led to the 
development of the endurance test for tyres 
which is now used in the American tyre industry 
and in the current Federal specification for pneu- 
matic tyres. This early work also showed that 


the variation in power loss among different 
brands produced during the "twenties affected 


fuel consumption by about 10 per cent. To-day, ° 


with the increasing use of synthetic rubber tyres, 
differences in power loss are much greater, and 
the need for reliable methods of relating tyre 
characteristics to operational performance has 
correspondingly increased. 


Power Loss TEST 


Power loss in tyres had been defined as that 
portion of the effective power produced by the 
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engine which is dissipated in the tyres as heat. 
This loss is disadvantageous for two reasons. 
First, it increases the temperature of the tyre. 
In large tyres the temperature in service may 
actually become higher than the temperature at 
which the tyre was vulcanised ; as a consequence, 
the textile cords and the rubber rapidly dete- 
riorate and the tyre fails. The second disadvan- 
tage of high power loss is the resultant increase 
in fuel consumption and in the power required 
from the engine. As most passenger cars have a 
surplus of power, an increase in the power loss 
of a passenger tyre is not serious except, perhaps, 
for the increase in fuel consumption. However, 
in the case of trucks, and particularly of tractor 
trailers with as many as eighteen tyres, any in- 
crease in power loss in the tyres may have a 
pronounced effect on both vehicle performance 
and fuel consumption. The effect is particularly 
noticeable on hills, where the magnitude of the 
power loss may determine whether shifting of 
gears is necessary. Recently the National Bureau 
of Standards constructed a machine of special 
design which measures the amount of power lost 
in a tyre when load, tyre pressure, speed, tractive 
effort, and cornering are independently varied. 
The machine, which is shown in Fig. 1, employs 
two dynamometers. The one at the right mea- 





Fig. 2—Endurance Testing Machine 


sures the power required to drive the tyre while 
the other measures the tractive effort, or the 
power transmitted by the tyre to a steel drum. 
The tyre under test is contained in the tempera- 
ture-controlled enclosure noticeable in the back- 
ground. The power loss is the difference between 
the two measurements after correction has been 
made for windage and for power loss in the bear- 
ings due to friction. Power loss has been found 
to be influenced by both the composition and 
design of the tyre. Because of the large increase 
in power loss when synthetic rubber is substituted 
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for the natural product, large truck and bus 
tyres at present are required to be made largely 
from natural rubber. However, efforts are being 
made to develop more elastic synthetic rubbers 
which will have lower power loss. 


CARCASE TESTS 

The flexing of a tyre in service, particularly 
at elevated temperatures, causes fatigue of the 
cords and rubber. Both the composition and 
design affect the endurance of a tyre, but not 
necessarily in the same way as they affect the 
power loss. Thus, while a tyre with a low power 
loss may not have good fatigue resistance, it 
has been found to be generally true that a tyre 
with a high power loss will have poor fatigue 
resistance. This is believed to be due to the rapid 
deterioration which takes place at the high 
running temperature. Endurance or fatigue is 
measured at the N.B.S. by running the tyre 
against a steel drum continuously for several 
days on a machine shown in Fig. 2. The 
test is similar to the power-loss test, but an 
ordinary motor is used instead of a dynamo- 
meter, as the motive force and the load on the 
tyre is increased at intervals. The process is 











Fig. 5—Rupture Testing Machine 


continued to failure for research studies, but is 
discontinued after a specified time in testing for 
compliance with the U.S. Federal tyre specifi- 
cation. Running temperatures may also be 
measured during the test and have been found to 
range over 68 deg. Fah. in tests on different 
brands of the same size of tyre. 

The energy required to rupture a tyre is a 
measure of the strength of the tyre and its bruise 
resistance. These properties are determined in 
a static test in which the rupturing force and 
deflection are measured at the moment a cylin- 
drical plunger with a rounded end breaks through 
the crown of the tyre (Fig. 5). From these mea- 
surements the energy of rupture is computed. 
If the test is made on a tyre that has been in 
service or one that has undergone the endurance 
test, the energy required for rupture may be much 
lower than that required for the rupture of an 
unused tyre. The difference between the rupture 
energies before and after use can thus serve as a 
measure of the deterioration which has taken 
place. In this way it has been found that tyres 
made with cotton cords deteriorate much faster 
than those made with rayon or other synthetic 
fibres. An accelerated ageing test based on the 
plunger test is now under development at the 
Bureau. 


TREAD TESTS 


When a tyre is poorly designed or when 
inferior tread compound is used, it has been 
found that cuts or cracks in the tread grooves 








THE ENGINEER 


may rapidly increase with length in service and 
cause premature failure. This condition is deter- 
mined in a test which is conducted along with the 
endurance test. Predetermined numbers and 
lengths of cut are placed in the tread grooves 
before the endurance test, and the lengths of the 
cuts are measured after the test to determine the 
cut growth. The present test for tread life is 
based on investigations carried out during the 
last war. It may be recalled that upon thie 
Japanese invasion of Malaya America’s normal 
supply of natural rubber was cut off, and both 
civilian and military transportation were seriously 
threatened. At the time many substitute 
materials were suggested for recapping tyres, and 
the more promising of these were submitted to 
the National Bureau of Standards for evaluation. 
As there was then no standard test for the 
devermination of tread life, a search was made for 
a rapid and reliable method for measuring the 
rate of wear of tyre treads. The tyre industry 
has been measuring this property by the decrease 
in depth of the tread grooves. However, the 
decrease in groove depth does not take place 
at a constant rate, but becomes slower with 
increasing mileage because of the change in the 
area of tread in contact with the roadway. Thus, 
to obtain reliable results from the depth measure- 
ments, it is necessary to wear the tyres smooth 
in long and expensive road tests. Work at the 
N.B.S. established that, unlike the decrease in 
groove depth, the rate of loss in weight of a tyre 
is essentially constant throughout the life of the 
tread. This finding permitted much shorter and 
less expensive road tests, since the rate of tread 
wear could be determined by differential weigh- 
ings in a small fraction of the miles required 
by the depth method. The shorter road test 
which the Bureau developed as a result of 
this work forms the basis for the tread life 
test in the interim U.S. Federal tyre specification 
now in effect. 

Because of the greater number of variables 
involved, road tests are considered much more 
difficult to control than laboratory tests. Recently 
the Bureau developed an improved method 
of test for tread wear which utilises the weight- 
loss method, but also employs a statistical 
design to compensate for differences in the treat- 
ment received by each tyre. In this way differ- 
ences in wear due to the use of the tyres on differ- 
ent test vehicles or in different wheel posi:iions 
are taken into account. Because of changing 
climatic and road conditions tyres are always 
evaluated relative to those included in the same 
road test. At present the Bureau is conducting 
road tests with a fleet of seven trucks. Four of 
the trucks are equipped with four-wheel drive ; 
the others have six-wheel drive, and one of the 
latter is shown in Fig. 4. The vehicles with four- 
wheel drive are used in testing passenger and light 
truck tyres having 15in and 16in rims, while the 
other trucks are used for truck tyres having 20in 
rims. At the end of each 500-mile period the 
tyres are washed, carefully weighed ard trans- 
ferred to the new wheel position in accordance 
with the statistical design sequence employed. 
After each tyre has been tested in each wheel 
position the remaining tread design is removed 
by buffing to determine the total weight of tread 
(Fig. 3). The tread life is then calculated from 
this weight in combination with the rate of wear 
determined in the road test. From such tests 
it has been found that the tread life of different 
brands of tyres may vary by a factor of three or 
more. It has also been found that the rate of 
wear is influenced by both the type of rubber and 
the type of “‘ black ” used in the rubber, but that 
the power loss is influenced more by the type of 
rubber than by the type of ‘* black.” 

In addition to investigations of tyre perform- 
ance and the development of improved methods 
for evaluating tyres, the Bureau is conducting 
other studies of a more fundamental nature 
which directly concern the use of rubber in trans- 
portation. For example, a broad programme of 
research is being conducted on the dynamic pro- 
perties of rubber. The viscous properties of 
rubber are known to result in power loss in 
tyres, and this energy loss is dependent on 
the frequency of vibration of the tyre. In the 
work at the N.B.S. the viscous and elastic pro- 
perties of rubber are being determined as a func- 
tion of frequency so that rubber may in future 
be used more intelligently in tyres and other 
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resilient products. Other investigations, which 
deal with the vulcanisation and stress-strain 
properties of rubber and the testing and grading 
of natural rubber, have provided information 
of importance in controlling the quality of rubber 
used in tyres. A further project, of vital concern 
to the Armed Forces, deals with the properties 
of rubber at low temperatures. Tyres, belting 
or other rubber articles for use in Arctic regions 
or at high altitudes are required to withstand low 
temperatures without loss of their character- 
istic rubber-like properties. Yet most ordinary 
rubbers lose their elasticity around —50 deg. 
Cent. Certain investigations seeking useful low 
temperature rubbers were made at the Bureau 
before the last war, and these studies are now 
being continued on a more extensive scale. 


A 25-Ton Welding Positioner 


WE reproduce below a photograph of a 
large welding positioner which has been built 
by Donald Ross and Partners, Ltd., of 1-3, 
Arlington Road, London, N.W.1, for an engi- 
neering firm in Sheffield. This machine is of 
headstock and tailstock design and is built to 
accommodate loads of up to 70 tons. 

The headstock of the machine can be used as 
a conventional welding positioner, and is capable 





Large Welding Positioner 


of positioning a 25-ton load at 24in from the 
centre of gravity. Its top plate, which is 8ft 
square, can be tilted from the horizontal to 
vertical and 45 deg. in the other direction by 
means of a 25 h.p. electric motor driving through 
a worm reduction gear and segment. 

The top plate is rotated by a 15 h.p. motor 
through a worm reduction gear and final bevel 
drive. The tailstock has a similar sized top plate 
fixed in the vertical position. 


Railway and Road Plan for Uganda 


THE report of the committee appointed 
by the Government of Uganda to prepare an 
economic and railway traffic survey recommends 
the immediate construction of a western extension 
of the East African railways system. The com- 
mittee also emphasises the necessity of ensuring 
that all possible traffic reaches the railway by 
the shortest possible route. Accordingly, the 
construction of convenient feeder roads is pro- 
posed, and, in particular, the committee recom- 
mends that an entirely new road be constructed 
north-east from Mbarara to about where the 
existing road from Masaka to Mabende crosses 
the proposed line of the railway at Nkonge 
station. 

The construction of this road will make it 
possible to bring 7000 to 10,000 head of cattle 
yearly on to the railway. The length of road 
required would total some 80 miles, and the cost 
of construction is estimated at from £200,000 
to £360,000, according to whether the road is 
gravel or bitumen surfaced. 
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African Engineering News 


(By Our South African Correspondent) 


Cape Town : Wemmershoek Dam 


An agreement which includes the con- 
struction of a dam at Wemmershoek, has been 
signed between the Cape Town City Council and 
the riparian owners and local authorities of Paarl 
and Wellington. It is understood that this dam 
will be the largest municipal water conservation 
project yet undertaken in Southern Africa, and 
will cost about £8,000,000. A board, consisting 
of Mr. S. S. Morris (city engineer), Dr. J. L. 
Savage (of the United States), and Mr. N. 
Shand (the South African expert), has been 
formed to direct the construction of the dam. 
The agreement was reached after many months 
of negotiating. A Southern Suburbs Water 
Supply Act Amendment (Private) Bill was intro- 
duced in Parliament two years ago to allow 
Cape Town to go ahead with the project, and a 
select committee was appointed to consider the 
Bill after some elements had opposed it. The 
committee has suspended consideration of the 
Bill until the next Parliamentary session. 

The proposed Wemmershoek dam, besides 
supplying Cape Town with about 25 million 
gallons of water a day, will prevent a good deal 
of water erosion on the lower reaches of the Berg 
River. The dam is to be built on the Wemmers 
River, which at present discharges about 45 
million gallons a day into the Berg River, which 
it joins about 5 miles from the catchment area 
in the Wemmershoek Valley. More than 90 per 
cent of this water is wasted, carrying hundreds of 
tons of good soil with it to the sea. The dam 
will hold most of this and give the soil on the 
lower river banks a chance to rehabilitate. 
Fortunately for the engineers, the upper part 
of the Wemmers River is free from erosion and 
there is little danger of the dam silting up. 
The water there is very pure, though slightly 
acid. The acidity will be remedied by dosing 
the water with lime, followed by carbonation. 
The catchment area, 32 miles long, has an annual 
rainfall of 200in, probably the highest in South 
Africa. To hold the water, a dam 1650ft long 
and 200ft high will be built across the Wemmers- 
hoek Valley, where the Hael and Olivants rivers 
meet to become the Wemmers River. 

The dam will be anvil-shaped, the top point 
touching the slopes of the 5000ft massif of the 
Winterberg, one of the most impressive buttresses 
in the Klein Drakenstein Mountains. On the 
southern side of the dam will be the Wemmers- 
hoek Range. At its deepest point the reservoir 
will be 150ft, as compared with 90ft at the 
Steenbras dam, which has a rather bigger surface 
area than the 590 acres estimated for this new 
dam. 


Rhodesian Water Power and Supply Schemes 


The Governments of Southern and 
Northern Rhodesia are expected soon to make a 
final decision about the £73 million dam and 
hydro-electric power scheme proposed for the 
Kariba Gorge. The proposed dam on the 
Zambesi River would form an inland lake 180 
miles long and 80 to 90 miles wide. The Kariba 
project, 100 miles upstream from Chirundu, was 
recommended by the Inter-Territorial Hydro- 
Electric Power Commission after ten years’ 
investigation. It is estimated that it would 
supply enough electricity for the whole of 
Southern Rhodesia and for the Northern 
Rhodesian copper mines, and would take about 
ten years to complete. The dam would con- 
siderably change the appearance of the map of 
the Colony. The estimated cost includes not 
only that of the construction of the dam, but 
also of the hydro-electric plant and the trans- 
mission gear for the power. Such a scheme has 
long been considered essential if the full 
industrial development of Southern Rhodesia is 
to be permitted. The scheme, by doing away with 
the Colony’s dependence on coal, would speed 
up such development. It is possible that it 
would enable electrification of the railways to 
be effected, but no decision can be reached on 
that point for some years. Other water con- 
servation schemes are coming into operation all 
over the country, and together constitute one 
of the most remarkable post-war developments 
in Rhodesia. By the end of next year the water 
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supply problems of Salisbury and the surrounding 

area will be solved by the completion of a reser- 
voir 9 miles long and 5 to 7 miles wide. The 
construction is due to be finished in December 
and it will take about a year to fill the reservoir 
to its capacity of 55,000 million gallons. It will 
be able to supply Salisbury with three times the 
present demand for water, so that scarcities and 
severe rationing, such as have been imposed 
recently, will probably be averted for fifty years 
or so. 


Tanganyika Road Programme 


One-third of Tanganyika’s general 
budget of some £24,500,000 is to be spent on 
the construction of all-weather roads. Since the 
territory embarked on a ten-year development 
programme in 1946, the estimated cost of building 
bituminised roads has risen by some 300 per cent. 
Accordingly, it has been necessary to revise the 
original plan considerably, and emphasis is 
now placed on providing important road com- 
munications between ports and the interior. 
Arusha is to be linked by an asphalt road to 
Nairobi, whilst a black top highway is to be 
extended eastwards to link up with Mombasa. 
Finally, Dar-es-Salaam is to be the terminus 
of a bituminised road stretching through 
Morogoro to Iringa. 


Standard-Vacuum Refinery at Durban 


During the past few months consider- 
able progress has been made in the preliminary 
work on the £6 million Standard-Vacuum 
refinery at Wentworth, Durban. Levelling and 
drainage work on the 210-acre industrial site, 
which was commenced at the beginning of 
February, has now been completed. The founda- 
tions have been laid for the warehouse, while, 
early in May, work started on laying the 18 miles 
of pipe-line from Island View to Wentworth. 
There will be four pipe-lines, each 44 miles long— 
one 10in, one 8in and two 4in diameter. 
Dependent on the delivery of machinery and 
materials from overseas, it was expected that the 
refinery would be completed early in 1954. The 
largest single piece of equipment will be a 
fractionating tower. This will have a diameter 
of 15ft 6in and will rise 160ft above ground level. 
There will also be a set of smaller towers. At 
present about 300 men are working on the site. 
The Foster Wheeler Corporation of America, 
which has the contract to erect the plant, esti- 
mates that the peak labour figure, when the 
construction project is in full swing, will be 600 
men. All the materials are ready on the site 
for the erection of the first warehouse and work- 
shop building, which will be 260ft long and 60ft 
wide. 


Portion of Natal Main Line being Doubled 


Work on the S.A.R. £6 million scheme 
for doubling the Natal main line between 
Brughton, near Maritzburg, and Umtulawana, 
which is immediately south of Ladysmith, is 
making good progress. The new line will 
eliminate the present winding route between these 
two stations and will follow a course running to 
the right of the national road. It will pass 
through a 4-mile tunnel about 14 miles from 
Rosetta station, cross the national road by an 
overhead bridge, and the Mooi River by a new 
300ft concrete bridge. A saving of 24 miles in 
distance and a reduction in curvature of a total 
of more than 800 deg. will be achieved by the 
new double line, which is expected to take between 
two and a half and three years to complete. 
This section is regarded as one of the worst 
bottle necks ; its whole elimination is one of the 
principal aims of the Administration. On the 
Estcourt-Ennersdale section, on which steady 
progress is being made, a saving in distance of 
14 miles will be achieved, as well as a saving in 
curvature of more than 900 deg. The new line 
now gives an almost straight line from Estcourt 
to Ennersdale. It involves a new 900ft twin 
tunnel about a mile to the north of Estcourt 
station, and crosses the Little Bushman’s River 
by means of a 300ft concrete bridge. The new 
bridge, which carries the lines more than 60ft 
above the river bed, is complete except for the 
approaches. The heads of the tunnel have 
been driven in more than 550ft and nearly a 
third of the distance has been concreted. 
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French Engineering News 
(By Our French Correspondent) 


The French Government is to spend £38 
million between 1952 and 1957 on atomic plant 
construction. Two “ cold” piles using uranium 
will be constructed. At the moment France 
has one pile at Fort Chatillon of 5kW only and 
is just completing another at Saclay of 1000kW 
to 1500kW. 

It is expected that the new piles will be ready 
within five years, by which time it is hoped that 
France will also have developed various applica- 
tions of atomic power. Some £4 million is to 
be spent on uranium prospecting both in France 
and the French Union. Between 1946 and 1951 
France spent some £15 million on atomic 
development. 

* 7 

The complete reconstruction of the port of 
Dunkirk is now almost completed. It will be 
recalled that in 1945 almost all the quays were 
destroyed, the graving yards were beyond repair, 
the floating dock had been taken to Nantes and 
sunk, and there were about 114 wrecks in the 
vicinity. 

All the loading cranes were smashed and there 
were only about 35,000 square metres of ware- 
housing that were repairable. The lock gates 
were completely destroyed. To-day, although 
there is still some work to be completed, the port 
is working effectively; in 1951 it handled 
11,600,000 tons of shipping. Two locks and five 
wet docks have been repaired. The important 
Trystram lock will be completed before the end 
of the year. Two graving docks ate ready as 
well as a 12,000-ton floating dock, which will 
arrive at the port some time this year. It will be 
placed in a new careening emplacement alongside 
a small 1500-ton floating dock. 

Most of the cargo handling plant is now in 
service ; there are 105 cranes and five floating 
cranes, one of which can carry 100 tons. There 
are also special storage centres for perishable 
goods and a grain silo which is equipped with 
suction feeds for handling grain on land and 
on board ships. 

The work proceeds and the port will be com- 
pleted by the end of the year. 
* * ok 

The Houilleres du Bassin du Nord et du Pas 
de Calais are studying a further development 
in their thermal power electricity production 
programme. The new proposal is to construct 
a 400,000kW plant at La Bassee, using very 
low-grade fuels. The station would be similar 
in general design to the recently opened Dechy 
station. 

* ok * 

Final trials on the recently electrified Paris— 
Lyon line show that a 4880 h.p. electric locomo- 
tive can haul an 878-ton train on the level at a 
top speed of 140km per hour, with little vibration 
and smooth braking. On an 0-8 per cent 
gradient the train was able to average a speed of 
120km per hour. It is estimated that the elec- 
trification will save France about 650,000 tons 
of coal per year. 

Monsieur Armand, Director-General of the 
S.N.C.F., states that trials are being carried out 
at Annecy to enable electric locomotives to be 
fed by industrial frequency current without the 
necessity of rectifier substations. 

* * * 

The French shipbuilding industry has 
launched or delivered seventeen ships in the 
month of July. They aggregate 151,000 tons, 
which is believed to be a record. The ships 
launched include the 12,000-ton ‘‘ Cambodge,” 
equipped with 19,500 h.p. geared turbines. This 
vessel has an average speed of 21 knots. Other 
ships are the ‘‘ General-Mangin,” of 9600 tons, 
developing 8300 h.p. with an average speed of 
16 knots, the 8000-ton ‘‘ Ile Maurice,”’ with a 
7000 h.p. engine, and the 10,000-ton “‘ Jean- 
Laborde,” developing 12,000 h.p. and having 
an average speed of 17 knots. 

* * a 

The Ets Carnaud et Forges de Basse Indre 
have installed wide band reversible rolling mills. 
This will increase output of specialised metal 
strip considerably. The installation is not com- 
pleted, but it is hoped that it will be finished 
before the end of the year. 
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National Joint Advisory Council 


The quarterly meeting of the National Joint 
Advisory Council was held in London on Wed- 
nesday of last week, under the chairmanship 
of the Minister of Labour, Sir Walter Monckton. 
The council consists of represéntatives of the 
British Employers’ Confederation, the Trades 
Union Congress, and the nationalised industries. 

A statement which was issued after the meeting 
indicates that most of the discussion was con- 
cerned with the manpower situation. Among the 
matters considered was the present trend in 
short time and overtime working. According 
to the statement, a report on the operation of the 
Notification of Vacancies Order, which was 
put before the council, showed that that Order 
had widened considerably the field in which the 
Ministry of Labour is able to influence the move- 
ment of labour in this country. Since the Order 
came into force on February 25th last, the num- 
ber of men and women placed by the Ministry’s 
local offices has nearly doubled. In the four 
weeks prior to the Order taking effect, 95,584 
men and 46,648 women were placed, but in each 
subsequent four-week period the numbers have 
averaged 173,248 men and 78,835 women. 

In the same period placings into “ first pre- 
ference ’’ work increased two and a half times. 
During the four weeks ended June 4th last, 
36,796 men and women were placed in “ first 
preference”’ work, compared with 14,579 in 
the last four weeks before the Order came into 
force. The statement adds that, although there 
is no means of determining how many workers 
changing their jobs prior to the Order moved 
to “first preference’? work without using the 
employment exchange service, there seems to 
be no doubt that the Order is helping the Minis- 
try in the task of effecting a proper redistribution 
of labour. 


Import and Export Prices 


The Board of Trade has announced that the 
import price index in June (1951100) stood at 
99, and was therefore below the 1951 average for 
the first time this year. During the first quarter 
of this year, the index remained unchanged at 
103, but, in the second quarter it showed a 
reduction each month. Over the first half of 
this year the index was 102, slightly less than 
in the latter haif of last year, but still above 
the figure for the first half of last year, which 
was 98. 


The reduction of the import price index in 
the second quarter of this year was due for the 
most part to a decrease in the index for raw 
materials, which remained steady at 100 in the 
first quarter, but which had fallen to 92 by the 
end of June, and was then lower than at any 
‘time since January, 1951. For the half-year, 
the index for raw materials was 97. Lower 
prices for arrivals of rubber, wool and wood 
pulp accounted for most of the reduction in 
the second quarter, although prices for rubber 
were still double those prevailing in the middle 
of 1950. Prices of iron ore and scrap and of 
timber, on the other hand, were substantially 
higher than in 1951, while for cotton, non- 
ferrous metals and wood pulp the general price 
level was about the same as last year. 

The export price index (1951=100) stood at 
106 at the end of June. The index, the Board 
of Trade says, has been influenced on the one 
hand by rising prices of metals and engineering 
products and on the other by falling prices of 
textiles, with the prices of other manufactures 
showing a small upward movement. The 
export prices of metals and engineering products 
continued the upward movement apparent during 
1951, and over the first half of this year the 
average for that group was 10 per cent above 
the average for last year. 

The Board of Trade adds that the terms of 
trade index, which is the ratio of the import 
index to the export index, improved steadily in 
the first six months of this year and by June 
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Industrial and Labour Notes 


was 7 pér cent better than the average for 1951. 
This improvement followed the deterioration 
in recent yéars, as a result of which the 1951 
terms of trade were Be gh prog d 13 per cent 
worse than in 1950, and 27 per cent worse than 
in the months of 1949 prior to devaluation. 


The T.U.C. Agenda 


The preliminary agenda for this year’s Trades 
Union Congress, which is to be held at Margate 
during the first week of September, was issued 
at the beginning of this week. Many of the 
resolutions outlined in it inevitably deal with 
wages questions. One of them, submitted by 
the National Union of General and Municipal 
Workers, urges that “‘ attempts to restrict justi- 
fiable wage increases necessary to ease the burden 
of rising living costs must be rejected.”” The 
resolution calls upon the T.U.C. to press the 
Government to review its policy on food sub- 
sidies, to reduce the extent and incidence of 
purchase tax, and to pursue a vigorous policy of 
profits tax and wage limitation. Another 
resolution, from the Association of Shipbuilding 
and Engineering Draughtsmen, notes with con- 
cern the rise in the cost of living, criticises policies 
of ‘so-called restraint or moderation,” and 
deplores “the transference of income from 
wage earners to the higher income groups.” 
Resolutions in somewhat similar terms:are put 
forward by the Post Office Engineering Union 
and the Electrical Trades Union. 

A resolution from the Chemical Workers’ 
Union suggésts that changes are needed in the 
system of collective bargaining, in view of 
“the development towards nationalisation .and 
the increasing intervention of the State in indus- 
trial affairs.” Reference is also made to “ the 
deterioration of the nation’s economic situation, 
which arises out of international tension, and 
the absence of effective economic planning at 
home.” In the circumstances, the resolution 
says, early consideration should be given to the 
effect of the cost of rearmament on wages, 
salaries, prices and the social services ; and to 
the necessity for a more equitable redistribution 
of the national income through a budgeted 
national wage policy, a limitation of dividends, 
and a levy on capital. 


Aslib’s Annual Conference 


The twenty-seventh annual conference of 
Aslib (Association of Special Libraries) is to be 
held at The Hayes, Swanwick, Derbyshire, from 
Friday to Monday, September 19th to 22nd. 
The general theme of the conference is ‘“‘ Infor- 
mation Service : Theory and Practice,” and to 
initiate the proceedings, Professor T. U. Matthew, 
of the Department of Engineering Production, 
Birmingham University, will present a paper 
entitled ‘“‘ The Significance of Information in 
Present-Day Industrial Society.” Aslib believes 
that the time is now ripe for an attempt to be 
made to get down to the bed-rock importance of 
the subject of information services, and in so 
doing to see if a clear picture may emerge of 
their future significance and possibilities. 

In connection with the conference an exhibi- 
tion of equipment is being arranged, which will 
include document reproduction, filing systems, 
sheaf catalogues and shelving. In addition to the 
commercial equipment, Aslib says that gadgets 
or devices which may have been developed by 
its members will be welcomed. If sufficient 
entries of this nature are forthcoming, a special 
section will be devoted to them. 

Full details of the conference can be obtained 
from the Director of Aslib, 4, Palace Gate, 
Kensington, London, W.8. 


Private Trading in Lead 


The Secretary for Overseas Trade, Mr. H. R. 
Mackeson, stated in Parliament last Monday 
that the Government had decided that private 
trading in lead could be restored as soon as the 
necessary arrangements could be made by the 
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Ministry of Materials and the trade. Discussions 
with the trade would take place at once, and it 
was hopéd to give effect to the decision on 
October ist. A further announcement about the 
date, Mr. Mackeson said, would be made as 
soon as possible. ' 

From the date of reversion, Mr. Mackeson 
continued, the private import of virgin lead would 
be permitted and the London Metal Exchange 
would reopen for transactions in lead. The 
Ministry of Materials would cease to trade in 
lead except to the extent necessary to wind up 
its trading operations. In reaching its decision, 
Mr. Mackeson added, the Government had 
taken account of the improvement in lead sup- 
plies, the importance of enabling United Kingdom 
consumers to buy at fully competitive prices, 
anid the advantages to the balance of payments 
and the position of sterling from the earnings 
which would arise directly and indirectly from 
reopening an international lead market in 
London. 


Railway Wages 


At the end of June the Railway Executive 
rejected the claim, advanced by the three railway 
unions, for a 10 per cent increase in wages and 
extra pay for Saturday afternoon and evening 
work. Further discussion of this claim took place 
last Monday at a meeting of the Railway Staff 
National Council. A statement by the Railway 
Executive, issued after the meeting, announced 
that “the applications of the three railway 
unions were declined by the Railway Executive.” 
The statement added that the union repre- 
sentatives indicated that they would report to 
their respective executive committees. 

About 450,000 railway employees in various 
grades are involved in the claim, which was 
sponsored jointly by the National Union of 
Railwaymen, the Associated Society of Loco- 
motive Engineers and Firemen, and the Trans- 
port Salaried Staffs Association. It has been 
stated that, if met in full, the claim would involve 
an additional cost to the Railway Executive of 
about £17,000,000 a year. The last increase in 
railway wages was made in November last year 
and amounted to an addition of 8 per cent to 
existing wages and salaries. 

As these notes go to press, the three railway 
unions have announced their intention to submit 
the new claim to arbitration. 


Coal Miners’ Wage Claim 


During last week it was announced that the 
claim for an all-round increase of 30s. a week 
put forward by the National Union of Mine- 
workers had been rejected by the National 
Coal Board. No details were given concerning 
the discussion on the claim between the union 
and the National Coal Board, but a statement by 
the Board explained that the parties had failed 
to arrive at a settlement and that the union 
representatives weie to report to their executive 
as soon as possible. 

It may be recalled that the last wage increase 
in the coal-mining industry was granted in 
November, 1951, when the minimum rates were 
advanced by 13s. 6d. a week for underground 
workers and 11s. 6d. for surface workers. Those 
increases, it has been stated, added about 
£26,000,000 a year to the National Coal Board’s 
wages bill, and added 3s. 4d. a ton to the pro- 
duction costs of coal. The claim which has 
just been discussed was put forward by the 
National Union of Mineworkers mainly on the 
increase in the cost of living since the last wage 
demand was made. It has been estimated that 
to meet this claim would have meant a further 
£40,000,000 or so annually on the wages bill of 
the Coal Board. 

Meanwhile, coal production so far this year is 
just over 2,000,000 tons greater than it was in the 
comparable period of last year, Output in the 
first thirty weeks of the current year amounted to 
130,976,300 tons. 








Rail and Road 


FREIGHT EXPRESSES ON British RAItLways.—More 
freight expresses are now running on British Railways 
than before the war—2525 each week as compared with 
1738 a week in 1938, an increase of 45 per cent. These 
expresses are stated to be running to quicker schedules 
and are more punctual than at any time since 1949, 
the first complete year in which collective figures were 
kept. During the four weeks ended June 14th last, 
79 per cent of these important express freight trains 
were “‘on time” or less than thirty minutes late, as 
compared with 70 per cent in 1951 and 61 per cent in 
1949. These faster schedules are stated to be the result 
of building more wagons fitted with continuous brakes, 
to permit the running of freight trains at passenger train 
speeds. 


THe Metrovick Gas TursBiIne Locomotive.—Begin- 
ning on Monday, July 14th, the Western Region gas 
turbine locomotive, No. 18100, has been making a 
considerably increased daily mileage, running from 
Paddington to Bristol and back twice in the twenty- 
four hours. The trains worked are; 2.30 a.m. news- 
paper, Paddington to Bristol: 7.45 a.m., breakfast- 
car express, Bristol to Paddington: 11.15 a.m., “ The 
Merchant Venturer,” and 4.15 p.m., Bristol to Padding- 
ton (“‘ The Bristolian”’). The mileage, excluding light 
running at each end, is 473. The high tractive power 
of the locomotive is being put to good effect in the 
recovery of time lost from signal and permanent way 
checks. During the first week of running the 7.45 a.m. 
up express, on one occasion, arrived in Paddington 
on time, after seven minutes lost by engineering slacks, 
and four minutes due to a traffic delay at Reading. Net 
time for the non-stop run of 94 miles from Chippen- 
ham to Paddingion was ninety-one minutes. The load 
was thirteen coaches to Didcot, where a slip portion 
is detached, and twelve thereafter. 


Air and Water 


LARNE-STRANRAER STEAMER SERVICES.—The Northern 
Ireland Ministry of Commerce has issued a detailed 
statement of the proposals of British Railways for the 
Improvement of cross-channel services between Northern 
Ireland and Great Britain. Existing and proposed services 
are given, together with a note upon additional port 
facilities. An essential element of the scheme is the 
transfer of the Northern Ireland terminal of the 
Stranraer mail steamer from Larne to Belfast. 


BritIsH AIRCRAFT CARRIER FOR CANADA.—Arrange- 
ments have been completed for the purchase by Canada 
of an aircraft carrier from the United Kingdom, to 
replace H.M.C.S. ** Magnificent,” now on loan to Canada 
from the Royal Navy. The Admiralty says that the new 
ship, which is designed to handle jet aircraft, will not 
be ready for service for some time and the ** Magnificent ” 
will be retained in service by the Canadian Navy in the 
meantime. The new ship is one of the “* Majestic” 
class of light fleet carriers laid down at the end of the 
war. Her construction was suspended and with the 
resumption of work on the carrier, plans have been 
revised to provide for a completely modern ship. Modi- 
fications will include strengthening of the flight deck 
and elevators, and improvements in deck arrester gear. 
The new British steam catapult, capable of launching 
jet and heavy aircraft, will be fitted. The aircraft carrier 
: ae built in the yard of Harland and Wolff, Ltd., 

elfast. 


HELICOPTER LANDING TRIALS IN LONDON.—A series 
of flights to the Festival of Britain site on the South 
Bank, which is being sponsored by the Ministry of Civil 
Aviation, is being made by “ Bristol 171 ” and “ Sikor- 
sky S51” helicopters of the British European Airways 
Helicopter Experimental Unit. These flights started on 
Monday, July 28th, and will last two to three weeks. 
The actual airstop for these flights is on the Fairway, 
between the sites of the Dome of Discovery and the 
Transport Pavilion. The objects of the flights are to 
explore the practicability of the area and the suitability 
of various approaches over the river: to test various 
take-off and landing techniques at a site in a built-up 
area : and to make measurements of noise on the site, 
and in and around buildings nearby. During the course 
of these tests the helicopter will be deliberately brought 
over various sound-measuring points, so that the 
patterns and heights which will be flown are not neces- 
sarily those to be flown in the future by twin-engined 
helicopters, if they use the South Bank site as an airstop. 


Miscellanea 


Tue Late Mr. H, J. H. KinG.—We have learned 
with regret of the death of Mr. H. J. H. King, managing 
director of H. J. H. King and Co., Ltd., Nailsworth, 
Gloucestershire, which occurred, after a brief illness, on 
July 21st. 


SuLpHuric Acip Factory In SwepENn.—It is reported 
that the Boliden Mining Company has started the con- 
struction of a factory at Ronnskar, Northern Sweden, 
for the production of sulphuric acid. The annual out- 
put is stated as 30,000 tons. 


Tue British STANDARDS INSTITUTION.—At the annual 
general meeting of the British Standards Institution, 
which was held in London on Wednesday, July 23rd, 
Viscount Waverley, P.C., was re-elected president for 
the third year in succession. Mr. John Ryan, vice- 
chairman of the Metal Box Company, Ltd., was elected 
chairman of the general council, in succession to Sir 
a Duncalfe, who has now become a vice-president 
of the Institution. 
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Notes and Memoranda 


Om Ports Activiry.—At the oil ports which the 
Anglo-Iranian Oil Company, Ltd., has developed, 
alongside its home refining programme, at Finnart on 
Loch Long, Queen’s Dock, Swansea, and Grangemouth, 
in the Firth of Forth, 777 loaded oil tankers have been 
handled during the first half of 1952. 


PETROLEUM EQuIPMENT.—We have received a copy of 
the summer, 1952, issue of British Petroleum Equipment 
News, which contains articles entitled ‘“‘ Design and 
Manufacture of Steel Tubes” and “ The Strip Lining 
of Towers,” together with “Impressions of a Visit 
to Some Oil Regions in the United States.” 


UNDERGROUND BELT VULCANISING.—The production 
department of the National Coal Board has issued an 
information bulletin (No. 52/69) containing particulars 
of recent developments in underground belt vulcanising. 
The information, which is supplementary to that given 
in bulletin No. 50/19, refers principally to modifications in 
the “Harvey Frost” and “ B.T.R.” flameproof vul- 
canisers. 


_ Rattway Sipincs.—A new brochure has been pub- 
lished by Thomas Summerson and Sons, Ltd., of Darling- 
ton, describing in some detail and illustrating a wide 
selection of typical railway siding designs it builds. 
The book is intended as a guide to prospective users, 
and although railway siding designs vary according to 
site conditions and traffic demands, it provides much 
valuable information. 


Huncoat Power STATION EXTENSION.—The British 
Electricity Authority has received the consent of the 
Minister of Fuel and Power to the extension of the 
Huncoat power station, Accrington, by the installation 
of a fifth 30,000kW turbo-generator set. Originally 
designed to house four 30,000kW sets, the first of 
which came into operation last month, the Huncoat 
station will thus have an installed capacity of 150,000kW 
when completed. 


Biast FURNACE CONSTRUCTION.—We have been 
informed by Ashmore, Benson, Pease and Company, that 
the fourteenth blast furnace which it has completed since 
the war was blown in on July Ist. The furnace, which 
is at the works of the Consett Iron Company, Ltd., Co. 
Durham, is, in fact, a reconstruction of a smaller one 
which had been operating from March, 1943, to Septem- 
ber, 1950. It now has a hearth diameter of 20ft, and is 
capable of producing 700 tons of pig iron a day. 


LonG DISTANCE TELEPHONES.—The General Post 
Office savs that during May the number of telephone 
circuits over 25 miles in length in use in the public 
network increased by fifty-two to a total of 18,087. 
The expansion of the Post Office telephone service, 
which is still being retarded by financial and material 
restrictions, requires the provision not only of telephone 
stations, local connecting lines and exchange equipment, 
but also toll and trunk facilities and other ancillary 
services. 


PETROLEUM EQUIPMENT MANUFACTURERS’ COUNCIL.— 
The executive committee of the Council of British Manu- 
facturers of Petroleum Equipment announces that 
Mr. Douglas Wilson, of the United Steel Companies, 
Ltd., has been appointed chairman of the council in 
succession to Mr. E. F. E. Howard, of Hayward-Tyler 
and Co., Ltd., who has completed four years in cffice. 
Mr. S. T. Robson, of Head, Wrightson and Co., Ltd., 
the founder-chairman of the council, was elected to 
honorary membership. 


TIraQ Oi IN 1951.—The Iraq, Basrah and Mosul 
Petroleum Companies have published a_ brochure, 
entitled Jrag Oil in 1951, in which the operations of the 
three companies are described. The yee facts given 
include the sizes of pipe-lines and the lengths laid and 
projected, together with construction data, and a map 
of the companies’ operations. Diagrams illustrate the 
footage drilled during recent years and also the total 
production of oil. The brochure is well illustrated and 
photographs give a comprehensive survey of the activities 
of the companies. 


A SMALL Mines Locomotive.—A 2}-ton 15 h.p. 
diesel locomotive, intended specifically for gold mines 
and other metalliferous mines where space is greatly 
restricted, is being produced by Hunslet Africa (Pty.), 
Ltd. It is designed to go in the small cages of Rand 
gold mines and with couplings off its dimensions are 
only 4ft 9in length, 3ft 8in height, and 3ft width. The 
locomotive has an air-cooled engine and its suspension 
system is designed to enable the locomotve to keep the 
track even if one wheel is lifted 2in off the rail. A 
special conditioner is fitted to deal with the engine 
exhaust gas. 


SOUTHERN ELectrRiciITy BOARD’s TARIFF CHANGES.— 
The Southern Electricity Board announces that its costs 
have risen by approximately £14 million per annum, 
resulting in a marked change compared with previous 
years, in its trading results, which in the current year are 
estimated to disclose a substantial deficit. To minimise 
the deficit expected in the current year and, in the 
absence of further increases in working costs, to bring 
about a small trading surplus in the financial year 1953- 
54, the Board has decided upon the following tariff 
changes :—for electricity consumed in domestic premises 
after the first normal meter reading following October Ist 
next, the primary rates of 5d. per unit and 6d. per unit 
for credit and prepayment supplies shall be increased 
to 5!d. per unit and 6}d. per unit respectively, and the 
secondary and lower rate shall be increased from jd. 
per unit to 1d. per unit. The Board has also decided to 
increase the total revenue from supplies to commercial 
and farming premises by about 12-5 per cent concurrently 
with the introduction of Standard Commercial and Stan- 
dard Farming Tariffs as from April Ist next. 
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TRANSMISSION LINE IN UGANDA.—The Colonial Office 
reports that discussions between representatives of 
Kilembe Mines, Ltd., and Mr. C. C. Spencer, Financia! 
Secretary, and Mr. C. R. Westlake, chairman of the 
Uganda Electricity Board, have recently been con- 
cluded. Subject to the approval of the Uganda 
Electricity Board and of the Government of the U. a 
Protectorate, agreement has been reached with Kilembe 
Mines, Ltd., for the construction of a £2,000,000 trans- 
mission line from Owen Falls to the Kilembe mines on 
the basis of a substantial capital contribution by the 
mining company to the Uganda Electricity Board, 
together with an annual payment for 11,000kW-of power. 


SteeL Scrap.—The Minister of Housing and Loca! 
Government, Mr. Harold Macmillan, has recently 
sent a circular to local authorities in England and Wales 
asking them to review their salvage arrangements to 
ensure that as much iron and steel: scrap as can be 
recovered economically is collected from all available 
sources and sent to the blast furnaces. The circular 
— out that local authorities, as users of steel for 

ousing and other purposes, will realise how much 
every ton of scrap is needed to-day. It comments 
that, in spite of salvage ye go mae already made in 
some areas, large quantities of tins and other domestic 
op still remain uncollected. The circular gives details 

e current prices for scrap and points out that the 
present demand is likely to continue. 


Personal and Business 


Mr. WILLIAM E. MILLER has been nominated president 
of the British Institution of Radio Engineers for 1952-53. 


LONDON_TRANSPORT announces the appointment of 
Mr. A. C. Edrich, A.M.I.C.E., as permanent way 
engineer (railways). 


THE BriTisH ELECTRICITY AUTHORITY announces the 
retirement of Mr. J. Williams, A.M.I.E.E., technical 
engineer, London Division. 


Mr. G. H. Foot, A.C.G.I., A.M.ILE.E., has joined 
the equipment division of Mullard, Ltd., to take charge 
of the telephone product group. 


Mr. T. A. Cosu, A.R.T.C., A.I.M., has joined the 
metallurgical research staff of the Research and Develop- 
ment Division of the British Steel Founders’ Association. 


SiR WiLttiAM HALCROW AND PARTNERS, Alliance 
House, 12, Caxton Street, London, S.W.1, state that 
pod : telephone number has been changed to Abbey 


Mr. Eric Suaw, sales director of the Oughtibridge 
Silica Firebrick Company, Ltd., has been elected to 
e council of the Refractories Association of Great 

ritain. 


Mr. G. W. ALEXANDER, M.I.E.E., and Mr. A. T. 
Purse, F.C.1.S., have been appointed directors of Powell 
Duffryn Technical Services, Ltd., 19, Berkeley Street, 
London, W.1. 


Mr. Sipney J. Earpiey, A.M.I.Mech.E., M.Inst.F., 
has been appointed northern area manager of Hayes 
Heating and Steam Services, Ltd., Crow Nest Works, 
Elland Road, Leeds, 11. 


Mr. H. H. Burton, C.B.E., of the English Steel 
Corporation, Ltd., has been elected a vice-president of 
the British Iron and Steel Research Association, in 
place of Sir Alfred Egerton, F.R.S., who has resigned. 


Tue BrusH A.B.O.E. Group has formed a Petroleum 
Industry Division, of which Mr. F. D. Langley, A.M.I. 
Mech.E., has been appointed manager. He will operate 
oe group’s headquarters at Dv Street, London, 


Unitep Gas INpustries, Ltd., states that Mr. A. B. 
Seton has been appointed sales director of its subsi- 
diaries, Willey and Co., Ltd., Vulcan Stove Company, 
Ltd., Sutherland Meter Company, Ltd., and Nicholls 
and Lewis, Ltd. 


Launches and Trial Trips 


Surrey, motor cargo liner: built by Alexander 
Stephen and Sons, Ltd., for the Federal Steam Naviga- 
tion Company, Ltd.: length 469ft 6in, breadth 64ft 6in, 
depth 42ft, ioad draught 27ft 4in, gross tonnage 8400 : 
deadweight 10,780 tons, service speed 16 knots: five 
cargo holds, No. 2 and 4 upper and lower ’tween decks 
refrigerated, 10-ton capacity derricks and one 30-ton 
derrick : two Stephen-Sulzer diesel engines, nine 
cylinders, 580mm diameter by 840mm stroke, total 
b.h.p. 9500 at 225 r.p.m., drive a single propeller at 
100 r.p.m. through B.T.H. magnetic slip couplings and 
gearing. Trial June. 


THALATTA, oil tanker: building by the Netherlands 
Dock and Shipbuilding Company for the Thalatta 
N.V.: length between perpendiculars 162:3m, breadth 
moulded 22-:17m, depth 11-66m, deadweight 18,500 
tons on 9:0m draught: displacement 24,800 tons : 
poe - caitceaees iesel engine, 8000 b.h.p. Launch, 
uly N 


Go1az, oil tanker: built by the Netherlands Dock 
and Shipbuilding Company for the Flota Nacional de 
Petroleiros : length between perpendiculars 167-64m, 
breadth 32-09m, depth 11-96m, deadweight 20,570 tons 
on 9:20m draught : twenty-one cargo oil tanks, total 
cargo pump capacity 1600 tons per hour: one Stork- 
N.D.S.M. diesel engine, seven cylinders, two Scotch 
boilers. Trial July 14th. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. .When an 
abr nt is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
at end of the abridgment, is the date of publication of the 
te specification. 

‘opies of specifications may be obtained at the Patent Office 
— ~~ apna 15, Southampton Buildings, Chancery Lane, W.C.2, 
+ each, 


INTERNAL COMBUSTION ENGINES 


675,502. June 28, 1950.—SumP FOR ENGINES FOR 
Motor VEHICLES, Fiat Societa per Azioni, 300, 
Corso IV Novembre, Turin, Italy. 

The invention relates to a sump construction with 
which the engine of the motor vehicle can be located 
over the front axle without interfering with either the 
axle or the steering linkage. As shown in the drawing, 
the sump comprises an upper sheet metal member A 
with an upper edge B drilled for attachment to the 
lower surface of the crank case. The lower end of the 
member has welded to it an intermediate member C, 
to which is welded in turn the wide-surfaced lower 
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member D having an oil draining hole E and lower 
corrugations F forming cooling ribs. The large surface 
together with the ribs provide efficient cooling of the 
oil. As will be seen, the construction leaves at the 
rear a Clearance or recessed portion G for the axle of 
the front wheels and at the front a clearance H for the 
steering linkage. A partition J retains the oil in the 
central cup portion even in the case of steep inclina- 
tions of the vehicle, thereby avoiding the danger of 
failure of supply to the enclosed pump.—July 9, 1952. 


675,500. May 19, 1950.—MuUuLTI-CyLINDER Two- 
STROKE ENGINES, Sulzer Freres Societe Anonyme, 
Winterthur, Switzerland. 

The invention relates to multi-cylinder two-stroke 
internal combustion engines of the type having a 
crosshead and provided with scavenging pumps 
mounted at the side of the engine. As shown in the 
drawing, the casings of the scavenging pumps A are 
formed as part of a reinforcing member B secured to 
a portion C.of the engine framework which accom- 
modates the crosshead slideways of the working 
cylinders. The inner surface of the reinforcing 
member forms slideways D for the sliding shoe E of 
each crosshead F. The slides of the sliding shoe pass 
between the slideways D and guide rails G, secured to 
the reinforcing member. In order to facilitate the 
alignment of the piston-rod H shimming, J can be 
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inserted between the sliding shoe and the crosshead. 
The sliding shoe E drives a scavenging pump piston 
through the arm K and piston-rod L. Scavenging air 
is forced ‘out through outlet valves into an air receiver 
M arranged directly above the scavenging pumps. 
This receiver is attached to the working cylinders so 
that the air can pass directly into the scavenging ports 
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N. The heads of the pumps form the bottom of the 
scavenging air receiver. Various modifications in 
rg are also shown in the specification—VJuly 9, 


675,399. March 4, 1950.—IMPROVEMENTS TO 
Cyctones, Aktiebolaget Enkopings Verkstader, 
Enkoping, Sweden. 

In the drawing, A shows an outer casing of a spark 
extinguisher fitted to the exhaust pipe of an internal 
combustion engine in which casing a cyclone is 
mounted. The cyclone comprises a cylindrical part B, 
the upper part of which is slit to form a vane C 
engaging the casing tangentially in order to convey 
the gases flowing into the cyclone. The part B is 
connected at its lower edge by means of a frusto- 
conical intermediate piece D to a concentration cone 
E having a diameter which is larger than the cylin- 
drical part at the end facing the intermediate piece. 
A gas outlet tube F inserted axially in the housing has 
its inner end situated above the lower edge of the 
cylindrical part B. The comparatively large particles 
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in the gas flowing into the cyclone, which in this case 
are to be separated, are forced by centrifugal force 
against the walls of the cyclone, where they rebound 
along a polygonal orbit having a varying number of 
sides (often about ten to twelve) depending on the 
size of the particle, the diameter and the quality of 
the surface of the cyclone, &c. When during this 
movement the particles enter the zone determined 
by the intermediate piece D they rebound against 
oblique surfaces, so that their orbit is broken and 
they are prevented from being thrown into the gas 
flow departing through the centre of the cyclone 
through the outlet tube F, being conveyed instead by 
the concentration cone to a container G attached to 
the bottom of the cyclone for collecting the separated 
particles.—July 9, 1952. 


MARINE ENGINEERING 


675,442. November 18, 1950.—STEERING MEANS FOR 
VessELs, Dimitrios Vassiliou, 30, Waterloo 
Gardens, Roath, Cardiff. 

This invention relates to steering means, which 
turn a vessel, even when it is not moving forward in 
the water, and cause it to respond more quickly to 
the operation of the control gear than with a con- 
ventional rudder. Referring to the drawing, the vessel 
A is provided with a propeller B. The usual rudder 
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is dispensed with. The fin C extends below the tail 
shaft of the ——— for a distance which depends 
on the size of the vessel to a fin D. In a ship of 8000 





175 





gross tons the fin D is situated about 15ft in front of 
the propeller. The steering means Z is fitted in the 
fir. and comprises a paddle device having four blades 
F, resembling a screw propeller. The hub from 
which the blades project is supported in a foot bearing, 
and by a double thrust bearing H on the deck. The 
blades F are set at an angle of 30 deg. to the vertical, 
so that when the shaft is rotated they provide a sub- 
stantial force which moves the stern of the vessel 
laterally in the water, the direction of movement 
depending on the direction of rotation of the motor- 
driven shaft. In order that the paddle may produce a 
steering force acting in one direction only, the front 
half is enclosed in a casing or shield K, closely 
surrounding the forward half of the paddle. In a 
vessel of 8000 tons the overall diameter of the paddle 
may be about 8ft. When the device is applied to a 
single-screw ship the paddle shaft is displaced off the 
centre line to the port side for propellers rotating 
clockwise, and on the starboard side when the pro- 
peller has the opposite pitch. With twin propellers 
the driving shaft is arranged on the centre line.— 
July 9, 1952 


PIPES AND TUBES 


675,513. October 26, 1949.—APPARATUS FOR CLEAN- 
ING Pipes AND TuBEs, Sydney Robson Walton, 
24, Henley Road, Linthorpe, Middlesbrough, 
Yorkshire. ~ 
In the drawing, a shank A carrying a brush B is 
coupled to forward and rearward support members 
C and_D, provided with flexible rubber collars E and 
F to receive fluid pressure for propelling the brush 
through a pipe or tube 
and for locating purposes. 
The shank has bearing 
spheres, which are clamped 
to the support members 
by means of cups forming 
universal joints. The sup- 
port member D has a bore 
G which terminates in a 
number of passages H 
spaced from the axis of 
the shank and offset sub- 
stantially tangentially to 
direct jets of fluid on to the 
brush to rotate it. The 
forward support member 
C is provided with radial 
bores J communicating 
with a chamber K by 
means of a longitudinal 
bore. The longitudinal 
bore provides at one end 
a seating for a ball valve 
L. Passages M in the 
forward support member 
communicate with the 
chamber K. The bores, 
chamber and _ passages 
permit fluid to pass 
between the support members when the pressure of 
the liquid or gas between the members exceeds a 
predetermined value. The passages M may direct jets 
of liquid under pressure against the inner surfate of the 
pipe ahead of the apparatus and so aid in the cleaning 
operation and facilitate displacement of the apparatus 
through the pipe.—July 9, 1952. 
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INSTRUMENTS AND GAUGES 


675,401. March 7, 1950.—PressuRE GAUGES, Barnet 
Instruments, Ltd., Bath Place, Barnet, Hertford- 
shire. (Inventor : Leslie Albert Dunton.) 

In the pressure gauge illustrated in the drawing, the 
casing A is of cylindrical shape containing a calibrated 
dial and needle B. The casing carries a projecting 
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connecting piece C, the hollow interior of which leads 
to a flexible diaphragm D constructed from sheet 
synthetic rubber. Only the centre of the diaphragm 
corresponding to the internal cross-sectional area of 
the pipe coupling is subjected to the pressure of the 
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gaseous or other fluid, the diaphragm being quite 
thin. The diaphragm is clamped between the com- 
ponent parts E and F of a special mounting which 
is bored coaxially with the centre of the diaphragm 
to receive an axially movable pressure transmitting 
member in the form of a rod G, a part of the 
tod being formed with rack teeth H which mesh 
with a pinion J carrying the indicating needle. The 
rod is engaged by the centre of the diaphragm D 
and consequently any deflection of the diaphragm 
results in linear movement of the rod and angular 
deflection of the pointer. The end K of the rod 
projects from the mounting and engages the under 
surface of a blade spring Z carried by a slide M, 
which is capable of linear adjustment by means of a 
micrometer screw N. The dotted lines show how the 
spring may be deflected and the rod displaced as a 
result of an increase in pressure. To cover pressure 
ranges not catered for by adjustment of the micro- 
meter screw, a blade spring of greater or less thick- 
ness can be substituted.—July 9, 1952. 


MISCELLANEOUS 


675,420. May 30, 1950.—FILTER WITH MAGNETS 
FOR REMOVING IRON FROM CONTAMINATED OIL, 
Pieter Jens Christiannse, Meteorenweg 182, 
Amsterdam, Holland. 

The accompanying drawing shows the filter partly 
in section. It is formed by the perforated cylinders A 
and B. A filtering mass of impregnated twisted cotton 
is provided in the annular chamber C between the 
cylinders. A perforated supply tube D is situated in 
the central chamber E so that oil can pass from the 
centre into the filtering chamber C. A magnet F 
is placed in the supply tube D so that before entering 
the filtering chamber’ the oil passes through its 
magnetic field. Owing to this, most of the metal 
particles present in the oil are removed from the oil, 
but impurities, among which are a small proportion 
of the metal particles, pass into the central chamber E 
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and then into the filtering chamber C. In order to 
prevent these metal particles penetrating into the 
filtering mass three short helical magnets G in the 
filtering chamber are arranged round the central 
chamber E with like poles adjacent. The metal 
particles still present in the oil are attracted by these 
magnets, so that the oil entering into the filtering 
mass contains almost no metal particles. A neutral 
zone concentrated in one point can, if desired, be 
avoided by placing the magnets with unlike poles 
adjacent to each other.—July 9, 1952. 


RAILWAY ENGINEERING 
675,516. September 14, 1949.—SpikKE DriviNG 
Apparatus, Holman Brothers, Ltd., Camborne ; 
and Frank Brown Coombes, Halfway House, 
Fraddam, Hayle, Cornwall. 

The tool shown in the drawing is attachable to the 
forward end of a pneumatically operated hammer, as 
shown, and consists of a spike holder A and a retaining 
member B, which is secured to the hammer cylinder 
C and serves both to retain the holder in the hammer 
and to prevent the spike D from working out of the 
holder. The lower part of the holder constitutes a 
driving block E and is provided in one side face with a 
curved groove F which conforms substantially with 
the shape of the head of the spike, an allowance being 
made for the change of shape of the curve caused by 
expansion when the spike makes contact with the 
rail G. The upper surface of the block is extended 
into a vertical shank H, the axis of which is in line 
with the spike prong so that the force of a hammer 
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blow on the upper end of the shank is transmitted 
directly along the axis of the prong. In operation, 
successive hammer blows applied to the spike holder 
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shank H cause the prong of the spike D to advance 
into the sleeper J, the extent to which the spike is 
driven being controlled by the depth of the cheek K 
forming part of block E. A special tool for tensioning 
purposes only is described in the specification.— 
July 9, 1952. 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Sales Department of the Institution at 24, Victoria 
Street, London, S.W.1. 


ROLLED COPPER SHEET AND STRIP FOR 
GENERAL PURPOSES 


No. 899 : 1952. In this revision, which includes 
provisions for annealed, half-hard and hard condi- 
tions, the mechanical properties have been modified 
and elongation requirements have been added, as 
well as an embrittlement test for deoxidised material. 
Other minor amendments have been made in order 
to bring the standard as far as possible into line with 
the revised edition of B.S. 1432, “*‘ Copper for Elec- 
trical Purposes (Sheet and Strip),’’ which will be 
issued shortly. Price 2s. 6d. 


FILLER ALLOYS FOR BRAZING 


No. 1845: 1952. This standard supersedes the 
two previous standards dealing with filler alloys : 
B.S. 206 : 1941, “* Silver Solder (Grades A, B and 
C)” ; and B.S. 263 : 1931, “* Brazing Solder (Grades 
AA, A and B).” When B.S. 1723, “ Brazing,’ was 
in preparation it was decided to combine B.S. 206 
and B.S. 263 and to extend their scope to include filler 
alloys used for all common brazing operations. As 
the same identification letters were used in B.S. 206 
and 263 for different materials, all the alloys covered 
by the present standard (B.S. 1845) have been given 
““ type numbers ” to avoid confusion. To facilitate 
the transition from the use of the two previous 
standards to the adoption of B.S. 1845, a table is 
included which correlates the old and new alloy 
references. The requirements for the alloys covered 
by the old standards remain unaltered and, in addi- 
tion, requirements are given for four new alloys, viz., 
a copper-silver-phosphorus alloy, a copper-phos- 
phorus alloy and two brazing brasses. Price 2s. 


RAW COPPER 


The British Standards Institution has just issued in 
one booklet the following ten standards for raw 
copper :— 

B.S. 1035 : 

B.S. 1036 : 
ductivity Copper.’ 

B.S. 1037 : a Tough-Pitch, High- 
Conductivity Coppe 

B.S. 1038 : “* 99- 85 per Cent Tough-Pitch Copper ” 
(conductivity not specified). 

B.S. 1039 : ** 99-75 per Cent Tough-Pitch Copper ”’ 


“* Cathode Copper.” 
i Electrolytic Tough-Pitch, High-Con- 


era not specified). 
: : “99-50 per Cent Tough-Pitch Copper ” 
asl not specified). 


BS. 1172: 
Arsenical Copper. 

B.S. 1173 : “* Tough-Pitch Arsenical Copper.” 

B.S. 1174: ‘“‘ Phosphorus Deoxidised Arsenical 
Copper.” 

B.S. 1861: 
Copper.” 

This includes revised editions of B.S. 1035-40, 
first issued in 1942, revised editions of B.S. 1172-4, 
published separately in 1944, and a new specification, 
B.S. 1861, for oxygen-free high-conductivity copper. 
Apart from amending the upper limit for phosphorus 
in B.S. 1172 and B.S. 1174, only minor changes have 
been made to both the earlier series, but, in some 
cases, the number of significant figures quoted for the 
limits have been altered so that the correct degree of 
accuracy is implied. Price 4s. 


“Phosphorus Deoxidised Non- 


** Oxygen-Free High-Conductivity 
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Books Received 


Perspectives to Scale. By W. H. Fuller. London : 


3s. 6d 


Physics as a Career. By Norman Clarke. London : 
Institute of Physics, 47, Belgrave Square, S.W.1. 
Price 6s. 

Wire Ropes in Mines. London: Institution of 
Mining and Metallurgy, Salisbury House, E.C.2. 
Price 50s. 


Reinforced Concrete. By Oscar Faber. London : 
E. and F. N. Spon, Ltd., 22, Henrietta Street, W.C.2. 
Price 30s. 


Coast Erosion and Protection. By R. R. Minikin. 
London : Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 30s. 

Three Hundred Years on London River. By Aytoun 
Ellis. London : The Bodley Head, 28, Little Russell 
Street, W.C.1. Price 30s. 


Thermodynamics of Alloys. By John Lumsden. 
London: The Institute of Metals, 4, Grosvenor 
Gardens, S.W.1. Price 35s. 


Industrial Furnaces. Vol. 1. Fourth Ec ‘tion. By 
W. Trinks. London : Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. Price 80s. 


Radio Astronomy. By Bernard Lovell and J. A. 
Clegg. London: Chapman and Hall, Ltd., 37, 
Essex Street, W.C.2. Price 16s. ‘ 


Thermal Properties of Buildings. By N.S. Billington 
London: Cleaver Hume Press, Ltd., 42a, South 
Audley Street, W.1. Price 25s. 


Modern Electrical Contracting. By H. R. Taunton. 
London : Iliffe and Sons, Ltd., Dorset House, Stam- 
ford Street, S.E.1. Price 10s. 6d. 


Alternating Current Machines. By H. Cotton. 
London: Cleaver Hume Press, Ltd., 42a, South 
Audley Street, W.1. Prise 10s. 6d. 


The Cornish Engine. Revised Edition. By H. W. 
Dickinson. London: Art and Technics, Ltd., 58, 
Frith Street, Soho, W.1. Price 7s. 6d. 


Surface Area and Volume of Dished Ends. By D. E. 
W. Aldous. London : Emmott and Co., Ltd., 21, Bed- 
ford Street, Strand, W.C.2. Price 2s. 6d. 


Surveying. Ninth Edition. By John Whitelaw. 
London: The Technical Press, Ltd., Gloucester 
Road, Kingston Hill, Surrey. Price 25s. 


Mathematics : Queen and Servant of Science. By 
E. T. Bell. London: G. Bell and Sons Ltd., York 
House, Portugal Street, W.C.2. Price 21s. 


Foundations of Electrical Engineering. Vol. I. 
By H. Cotton and E. W. Golding. London: Sir 
Isaac Pitman and Sons, Ltd., Pitman House, Parker 
Street, Kingsway, W.C. 2. Price 20s. 


How the Civil Service Works. By Bosworth 
Monck. London : Phoenix House, Ltd., 38, William 
IV Street, Charing Cross, W.C.2. Price 25s. 


Quarrying Stones for Construction Projects. By 
H. Streefkerk. Holland: Uitgeverij Waltman, 
Delft. Price 17-50 Guilder. 


Ship and Boat Builder Annual Review, 1952. Lone 
don: John Trundell (Publishers), Ltd., Temple 
Chambers, Temple Avenue, E.C.4. Price 30s. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceeding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 

ASSOCIATION OF ‘SPECIAL LIBRARIES AND 
INFORMATION BUREAUX 


Fri. to Mon., Sept. 19th to 22nd. —The Hayes, Swanwick, Derby- 
shire, Conference on “Information Service : Theory and 
Practice.” 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Wed., Aug. 6th.—Three Jolly Butchers’ Hotel, Wood Green, 
N.22 (opposite Wood Green Underground Station), ‘‘ Modern 
Installations in Large Buildings,’ W. F. Parker, 8.15 p.m. 


BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE 


Wed. to Wed., Sept. 3rd to 10th.—Annual Meeting in Belfast. 


ENGINEERS’ GUILD 
Thurs., Sept. 25th.—Caxton Hall, Caxton Street, Westminster, 
London, S.W.1, Annual General Meeting, 6 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Wed., Oct. 1st.—Royal Society of Arts, John Adam Street, 
London, W.C.2, Annual General Meeting, 6.30 p.m. 


INSTITUTION OF MINING AND METALLURGY 
Tues. to Thurs., Sept. 23rd to 25th—Imperial College of Science 
and Technology, Prince Consort Road, South Kensington, 
London, S.W.7, Symposium on Mineral Dressing. 
INTERNATIONAL MACHINE TOOL EXHIBITION 
Wed. to Sat., Sept. 17th to Oct. 4th —Olympia, London. 





The Studio, Ltd., 66, Chandos Place, W.C.2. Price _ 
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